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Boiler Tubes _ Still Tubes 
Oil Country Tubular Goods 


‘Pittsburgh Seamless’’ Steel Tubes have long been favored 
for boiler construction and repairing. They are low in sulphur 
and phosphorus to resist pitting and corrosion and are eminent- 
ly suited for oil stills. They have high tensile strength and elastic 
limit, possess a high factor of safety, and are easily installed. 


Pittsburgh Seamless Tubes 
are made from pierced solid billets of basic open hearth steel. 
They are made in accordance with A. S. M. E. and A. S. T. M. 
or other similar specifications. We do swaging, swelling, upset- 
ting and bending where such special work is required. Ware- 
house stocks at convenient points assure prompt service. Your 
inquiries will be appreciated. 





Pittsburgh Steel Products Co. 


Pittsburgh New York Detroit Chicago 


Second National Bank Bldg., Atlas Life Bldg., 
Houston, Texas Tulsa, Oklahoma 


Straightening 
Tubes 


Mention Where You Saw the Advertisement 5 9 NS) - 35 
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SUNOCO 


A New Years 


Greeting+++... 


We appreciate that so many Natural Gasoline 
Plant Operators are using Sunoco Absorption Oils 


630 and 670. 


Owing to the great demand, it has been necessary 
to increase our plant facilities. 


We extend our sincere appreciation and trust we 
may have the pleasure of serving you in 1927. 


c_ Ask us for a list of satisfied users 


Quotations and samples furnished on request. If 
desired a representative will call. 





SUN COMPANY 


PETROLEUM BLDG., TULSA, OKLAHOMA 
Refineries at 
Marcus Hook, Pa. Yale, Okla. Toledo, Ohio 








Mention Where You Saw the Advertisement 
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Williams Double-Disc Gate Valve se a 
No. 127—representing the height of £ 
valve service. Ask your dealer for it. 


SF RIAD ME TP 











aioe : | Be WiLLiAMs 





No eifort to shirk responsibility! No grumbling ove 
No elfort to shirk bility!’ No grumbling over 
severity of the service demanded! No “ifs or ands” or 
quibbling of any nature! 


Service at a profit! That is the plainly understood 
proposition on which all Williams Valves are sold. Dis- 
criminating valve buyers know the Williams saves coal, 
labor, time and trouble, and assures uninterrupted pro- 
duction. Profits from such service are incalculable. 


Williams Double-Disc 
Gate Valve No. 127 


is one of the peerless Williams line that is famed for 
abolishment of all waste—for the insurance of a full, 
steady and leakless flow of Air, Steam, Water, Gas 
or Oil. 


iA tight seat is assured by the ball and socket bear- 
ing’ discs that also compensate for any temperature dis- 
toition or sagging of pipe lines. 


An exclusive Williams feature is the Union Ring 
method of securing the bonnet to the body, providing a 
rigid, steam-tight joint that cannot corrode. 

The heaviest stem used in any gate valve—made of 
special hard bronze that will not bend or break. Acme 
Standard threads assure maximum wear and long life. 
Packing is forced against the stem by a Packing Gland 
Follower. 

Many other features that explain the extremely sat- 
isfactory service of Williams Valves are described in Deal c wil 
our Catalogue 10. It clearly explains why Williams liams Valves and Will 


Double-Disc Gate Valve No. 127 always makes good. Fill Your Order for a 
Sample Promptly. 





Made in two patterns—Medium for 200 lbs. pressure 
and Extra Heavy for 300 lbs. pressure... Satisfaction 
Guaranteed. 


Catalogue No. 10 mailed on request. 


The D. T. Williams Valve Company 


Cincinnati, Ohio 


Makers of High Grade Bronze and Iron, Regrinding and Nickel Seat Stop and Check 

Valves, Gate, Blowoff, Hydraulic, Swing and Ball Check, Needle, Hose, Whistle Valves, 

Stop and Air Cocks, Unions, Fittings, Water Gauges, Gauge Cocks, Oil Gauges, Lubri- 
cators, Oil and Grease Cups, Steam Traps, Separators. 





Mention Where You Saw the Advertisement 








These Distributors stock ADAMANT 
in 100 lb., 250 tb., and 400 lb. con- 
tainers. Distributors are listed under 
state and city, with states arranged 
alphabetically. 
Alabama, Birmingham, 
Yeung and Vann Supply Company 
callforata, Wt Angeles, 
ustr Supply Ce. 
California, San Francisco, 
E. Mushet Co. 
colorado, Denver, 
H. Thompson 


Comnestiout New Britain, 


The Warner-Miller Co. 
ne ae, 
m e Company 
Indiana, Fort Wayne, 
Coan Equipment Co. 
Indiana, Indianapolis, 
Indianapolis Belting & Supply Co, 
< a nee 
Walredh Supply Company 
Kentucky, Louisville, 
E. D. Morton & Company, Ine. 
Kentucky, Paducah, 
. Petter Supply Com 
Louisiana, New Orleat ~4 eer: 
Woodward bos —S « “Company. Ltd. 
Louisiana, Shreve 
Woodward Wight * Company, Ltd. 
Maryland, Baltimore, 
King’s Coal and Supply Company, Ine. 
Massachusetts, Boston 
Waldo Bros. gaa Bond Company 
pri 
sear FB. Carison 
Massechusets, Worcester, 
‘aldo and Bend Com 
Michigan, Detroit, — 


Minnesota, Dulut 

Duluth Builders Guooly Co. 
Minnesota, Minnea: 

Northern Machinery "Company 
Missouri, Kansas Cit: 

Union Meteria) a "Supply Co. 
Mier, Louls, 

ee _— Su Co. 

Nebraska, a A, ead 

pr “Ay ‘Machinery & Supply Co, 
sg BS LBuffal 

Curtis Su Of Co., 

New York, = i 

The American Hard Wall Plaster Co. 
New York, New Yor 

Cc. Cc. Phillips, 116 W. 34th St. 
New York, Rochest 

American Clay ri ‘Cement Corp. 

Vm. omenereane & Son 
New York, Rome. 

The American, Hara Wall Plaster Co. 
New York, Syra 

The Paragon “Plaster Company 
New York, Utica 
on” American Hard Wall Plaster Co. 

10, 





Cincinnati, 
The Wm. T. Johnston Co. 
Ohio, Cleveland, 
The Cleveland Tool & Supply Co. 
be Gaemien, 8 
7 wetwoter ju Co. 
Ohio, Dayt soly 
The Kiinger-Dills Co, 
one Tpolade Build 8 
he Toledo Builders Suppl 0. 
Oklahoma, Tulsa, ne 
Standard Asbestos & Cork Company 
Oregon, Port ined. 
The M. L. Kline Ce, 
Pemseptventa, Aspinwa 
he Gas Comastien. “Company 
Pennsylvania, Erie, 
0. Thayer and Son 
Pennsylvania, Pittsburgh, 
he Gas Combustion Company 
Box No. 1753 


‘ost Office 
Pennsylvania, Reading 
Reading Foundry ona Supply Co. 
Rhode Island, Providen 
. Supply Co., — 
South Carolina, Columbia 
Columbia Supply Company 
South Carolina, Spartanburg 
Spartanburg Mill Supply Co. 
Tennessee, ‘ae. 
Reed and _Decees 
Texas, 
Norvell- Wider epGnane Company 
Texas, Corpus Christi 
San Antonio Machine & Supply Co. 
Deltas, C 
urray Compan: 
Texas, El Pase aad 
Geo. &. | Thomeen Cempany 
Texas, Tio 
Norvell- Witter jierénere Company 
Texas, San Antonio 
San atente Machine & Supply Co. 
——. p an au 
n Antonio Machine & Supply Co. 
Virginia, Norfo = 
Empire Machinery & Supply Corp. 
Washington, Seatt 
Cragin Co, 
Washington, Spokane 
Consolidated Supply Company 
West Virginia, Charleston, 
Routh Side Les ay & Machine Works 
West Virginia, x: Albans, 
Few. C. Kirk & Sons 
Wisconsin, Milwaukee, 
‘ews Cement Co. 
Wieeonsin, "epertar, 
The @reakes Company 


Canadian Distributors 
Iritish ~~ Vaneouver, 
quipment 
Manitoba, Winnines, ee ee 
Valter Ret 
a Hamilton, . ‘Company, mes 
hoemson - 


Texas, 


] 
PFs 


Wells & Emmerson 
Ontario, Taranto, 

Iu Morrtean 
Quebec, Montreal. 

Alex. Bremner, Ltd. 
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The How and Why | 
of Better Fire Brick Construction 


ESS than a quarter-century 
ago, fire clay mortar was 
universally used for laying 
up fire brick. But it did 
little more than serve as a 
means to bring the courses 
of brick to the desired 
level. 

A crude product as it came 

from the mine, fire clay 
contained’ much _ natural 
moisture. Under heat, the moisture evap- 
orated. Joints between brick shrunk and 
crumbled. The fire clay fell out in the form 
of dust. Lacking a bond between brick, the 
furnace lining was short-lived. Brickwork 
troubles and furnace re-linings were fre- 
quent. 
The disadvantages of fire clay, which are 
recognized today in practically every refin- 
ery, caused the founder of Botfield Refrac- 
tories Company to seek an improved mate- 
rial for laying up 
fire brick. “If I 
could only weld 
the brick togeth- 
er,” he thought, 
“to obtain the 
same result as 
two pieces of 
iron that have 
. been welded—” 
-~ From that vision, 
he developed the 
first high temper- 
ature.cement for bonding fire brick, which 
he named ADAMANT Fire Brick Cement. 
Pioneer of ALL high temperature cements, 
ADAMANT possessed many superiorities 
over fire clay. Today, more than ever, 
ADAMANT has unique properties not 
found in other bonding materials. 
ADAMANT’S ir-set, its tenacious, all- 
temperature bond, the ease with which it 
works, its freedom from shrinking or crack- 
ing in setting, its adaptability to thin, 
“dipped” joints, its unusual resistance to 
brick-destroying actions, its freedom from 
lumping and similar waste, its economy in 
amount required—these and many other ad- 
vantages tell why many well-known refin- 
eries have standardized on ADAMANT and 
why more and more refineries are adopting 
ADAMANT for building fire brick con- 
struction. 
Assuming that the proper grade and type 
of fire brick is being employed for each 
furnace condition, brickwork life is depend- 
ent on the strength of the joints, and on 
the protection provided for the exposed 
surfaces of the fire brick. 

To obtain the required strong joints, fire 

brick should be laid up with ADAMANT 

Fire Brick Cement, using thin joints, pre- 

ferably obtained by “dipping.” 

Made with ADAMANT, joints are actually 

stronger than the brick-—the reason why 

still settings laid up with ADAMANT can- 
not “creep” or “travel.” In addition, AD- 

AMANT joints are free from shrinking or 

cracking in setting. They do not crumble 





TE 





or open under heat, nor are they affected 
by expansion and contraction of the brick, 
or by sudden temperature changes. 

The bond of an 
ADAMANT 
joint is constant 
throughout the 
entire tempera- 
ture range from 
air - set to the 
highest furnace 
heat — a proper- 
ty possessed only 
by ADAMANT. 

To protect the brickwork from destructive 
actions, exposed surfaces should be “faced” 
with one or two THIN brush coatings of 
ADAMANT. By the addition of water, 
ADAMANT can be quickly “cut” to a 
creamy consistency that brushes readily. 
ADAMANT coatings should be worked 
well into the pores of the brick, into all 
cracks and joints, just as paint should be 
worked into the grain of wood. Under 
heat, these ADAMANT coatings form a 
glaze that protects the brickwork from cor- 
roding gases, 
from the cut- 
ting action of 
ame, from 
the _ penetra- 
tion of car- 
bon and from 
other ele- 
ments that 
shorten brickwork life. In addition, the 
ADAMANT glaze retards the adherence of 
clinker, and enables clinker to be knocked 
off without tearing out large sections of the 
brickwork. 

For patching burned out sections of fire 
brick construction, a mix of ADAMANT 
and crushed fire brick has proved ideal. 
Usually, the best mix is one of equal parts 
of ADAMANT and crushed brick, but as it 
varies with conditions the proper percent- 
age should be determined by experiment. 
Frequent inspection of fire brick co~struc- 
tion, and repairs with the ADAMANT mix 
when necessary, prevent many costly shut- 
downs and often defer an expensive re- 
lining. 

“Whenever a fire brick is used, lay up, ‘face’ and 
patch with ADAMANT” has become a standard 
specification in some of the most promirent refine-ies, 
because ADAMANT has proved its ability to prolong 
the life of fire brick construction, and to minimize 
the cost of refractories repairs. 








metal con- 


In 100 1b.. 250 Ib. and 400 Ib. air-ticht, 
tainers, ADAMANT is stocked in every refining dis- 
trict. 400 pounds of ADAMANT are sufficient to 


lay up 1000 fire brick—another feature of ADAMANT 
economy. 

Listed in the column at the left of this page is a dis- 
tributor near you who will be glad to supply your 
needs of ADAMANT. 

For further information, write us for a copy of the 
ADAMANT book, or data on ADAMANT service in 
still settings, boiler furnaces, Fuller’s Earth kilns. 
bone black furnaces, tube heaters or other types of 
refinery furnaces. 


Botfield Refractories Co. 
783 S. Swanson St., Philadelphia, Pa. 
New York Office: Fifth Floor 110 W. 34th St. 





Whenever You Use A Fire Brick, Use ADAMANT The Original High Temperature Cement 





FIRE BRICK CEMENT 
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Eminently LEO ETA RS RY 
for Gasoline Plant Service 
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€ 
Holmes-Manley 


# racking Process | 





An outstanding Engineer- 
ing Achievement made 
possible through constant 





progress in design and 
repeated construction over 
a period of years. + + » 





The Licensee receives:— 


1. A ‘Proven ‘Process 
2. Complete Technical Service 
3. The Benefit of Future Developments 


Licenses Granted by 


THE TEXAS COMPANY, U.S.A. 


Apply to 
W. S. S. RODGERS 
17 Battery Place, New York, N. Y. 
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ee 


eens. tte ae tte ta a te A i, te en, i: eee en aie ie 


a =“ .— -- -- 














JANUARY, 1927 A Gulf Publishing Company Publication 9 











| ov 
j 


j 


fi y / . eR ODUCT: 
YY¥ ——— ‘ress 


Vee ile Sale” Ra hon ey 








rns ye eee 


§ 
24 


‘ 
Oe A ee 
* * 


 Ooos) «= «33. Permanent 


f Tests prove that some of the original BANROC WOOL 

f has the same high efficiency after twenty-nine years of 

\ Ba : , severe service. What could be better proof of Perma- 

ore i“ “~ : nence? 

i . \ The fibres of the BANROC WOOL used in BANROC 
: y 


JACKET are not subject to chemical reactions which 
cause disintegration. Atmospheric conditions do not af- 
. Adaptable fect their permanency. 
Flexible ; BANROC JACKET has been used for years for insulat- 
: , ing railroad tank cars carrying hot oils. Numerous in- 
. Permanent hae | spections prove that the insulation is unaffected by this 
1. Reclaimable severe vibration of railroad service. 
’ \ Not only is the BANROC WOOL permanent, but the 
. Efficient copper bearing metal fabrics used in BANROC JACKET 
. Economical y ‘ are assurance of their permanency. oe 
Made in special sizes to meet your requirements, or fur- 
nished in standard sizes, 2x4 ft. and 2x8 ft. 
Send us your specifications. Write for samples and 
descriptive Bulletin 17-R. 


ree Wi BANROC JACKET 


100% FIREPROOF INSULATION 
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You'll truly have 


A Prosperous 
New Year 











Elgin Butler Brick Co., 
Austin, Texas 

















Athens Brick & Tile Co., 
Athens, Texas 














Texas Clay Products Co., 
Malakoff, Texas 














Acme Brick Co., 
Ft. Worth, Texas 















From the standpoint of re- 
fractory efficiency, lower 
freight cost, and repair 
economies, you'll truly 
have a more Prosperous 
New Year if you use 


TEXAS 
Fire 
Brick 


ERVING more than 85 per cent of fire brick 

needs, and affording, as a local product, the 

economies of short freight hauls, Texas 
Fire Brick enables the Southwestern Refiner to 
get precisely the grade brick he requires at a low- 
er cost than he ordinarily pays. Texas Fire Brick 
dependably and economically meets the needs 
of Baffle Brick, Bridge Walls, Shell Still, Crack- 
ing Stills and boilers operating under normal heat 
ratings. Now used by refiners who once thought 
more costly brick necessary. 





Write any member for figures 
on your requirements 


Texas Fire Brick Manufacturers’ Association 
Promoting Texas Fire Brick Economies 
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Horizontal Tanks 
Condenser Boxes 
Rundown Tanks 
Storage Tanks 
Agitators 
Towers 
Stacks 
Stills 














The Service Behind the Product 


There is something more than men, material and 
machinery behind the production of KAW refinery 
equipment. 

There is an honest determination to serve the cus- 
tomer better—to build refinery equipment that 
meets the needs of refiners who want the best—to 
give every customer quick shipment, no matter how 
large or how small the order. 


The good reputation KAW products have won 
and now hold proves KAW’S ability to fulfill these 


quality service requirements. 


KAW Service can help you. Write, wire or 
phone for money-saving specifications and prices. 


THE KAW STEEL . CON STRUCTION CO. 


KANSAS CITY, KANS. 


General Office and Plant: 
lst and Walker Ave. 


_ THE SUPER STRENGTH he lll 


Mention Where You Saw the Advertisement 














IS BUILT IN? 








12 THe REFINER AND NATURAL GASOLINE MANUFACTURER JANUARY, 1927 


THE CROSS CRACKING PROCESS 


Briefly, the reasons for leading refiners, during the past 
few months, placing REPEAT orders for CROSS Crack- 
ing Units, exceeding 94,000 bbls. daily capacity, are: 


. LOWEST OVER ALL COST per gallon of gasoline 
produced. 

. GREATEST PROFIT from each barrel of ANY stock 
processed. 

. DEPENDABILITY, greatest per cent of time on stream. 

. SAFETY. 

. Their realization that the use of CROSS Units is “CON- 
SERVATION” in its true sense. 


THE M. W. KELLOGG CO. 
7 Dey St., New York City. 


Branch Offices: 
700 Baltimore Ave., Kansas City, Mo. 
444 Market St., San Francisco, Calif. 
1019 Hellman Bank Bldg., Los Angeles, Calif. 
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Around the World With Silvr-Cool 


Silvr-Cool is known throughout the world as the Super- 
Aluminum Paint. 


The reason is that Silvr-Cool has demonstrated its ability to 
stand up year after year, under unusual conditions of exposure. 


Silvr-Cool is the best known Aluminum Paint. Silvr-Cool is 
used bythe largest consumers of Aluminum Paint in the United 
States. Its use is world wide and its worth has been proven in 


Argentine Cuba Japan Sumatra 

Australia Curacoa, B. W. I. Mexico Trinidad 

Borneo Colombia Morocco U. 

Brazil Chile New Zealand ‘leone 

Burma Egypt Peru a 
Canada England Porto Rico Portuguese E. Africa 


China Formosa Roumania United South Africa 


In practically every country where oil is produced and 
stored, Silvr-Cool is known as the Aluminum Paint that 


costs less per year. 
Silyr-Cool is always ready for use 





The Super-cAluminum Paint 
—IS MADE BY— 


Detroit Graphite Company 


DETROIT, U.S.A. 


Manufactured in Canada by Dominion Paint Works, Limited, 
Walkerville, Ontario. Offices at all principal centers. 
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SAFEMCD 


PAINTS 





Made for 
the Southwestern 


Oil Industry 





THEY STAND THE TEST OF SERVICE! 


AMERICAN 
PAINT & SUPPLY COMPANY 


DALLAS, TEXAS 
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Old in Air Wor 


Hm pressure air work is nothing new to Bessemers. They have been 
used in this service for years and it was Bessemer that pioneered in 
building compressors for this kind of work. For yearsthe Bessemer two- 
cycle two-stage high pressure compressor has served the Oil Industry, and 


Time Tried an 


the Bessemer four-cycle two-stage unit for this same service has been 
thoroughly time tried and field tested. 


For flowing wells, Bessemer compressors (two-cycle and four-cycle) were 
the first compressors built and developed for this type of service. They 


ield Teste 


are old in service, proved by performance and have a long record of highly 
efficient and thoroughly dependable service behind them. You play safe 
on the side of performance and economy with these proved-by-perform- 
ance Bessemers. 


THE BESSEMER GAS ENGINE COMPANY 
18 York Street Grove City, Pa. 


California Branch: 222. 228 initials Oil Bldg., Los Angeles 
California Distributor: Associated Supply Co., San Francisco—Los Angeles 


yous heat 
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Accuratel Machined Guides 





rotect Seat Faces 


The long ribs in the body as well as grooves in 

the disc are carefully machined and engage with a 
clearance so small and accurately gauged that pressure 
from either side cannot force disc against opposite seat. 
Thrust of the disc is against the guides and not against 
seats. The disc rides straight and true to its seat with- 
out changing on seat faces. Chattering of the disc with 


its disastrous effects on the seat rings is eliminated, and the life of these vital 


parts of the valve is materially prolonged. 


IRON BODY BRONZE MOUNTED E R 


GATE VALVES 


embody many other distinctive features which stamp these designs 
as an outstanding development in gate valve construction. 


The sectional view shows at a glance the numerous refine- 
ments, the simplicity of design, the rigid construction, and the 
careful attention to manufacturing details, These are factors 
which insure the highest degree of dependable service, with 
minimum maintenance expense. 


Lunkenheimer Iron Body Bronze Mounted Gate Valves are 
made in two designs—Stationary Stem Inside Screw and Rising 
Stem Outside Screw and Yoke. Either design is procurable in the 
Standard Pattern, 125 lb. W.S.P.; Heavy, 175 lb. W.S.P.; Extra 
Heavy, 250 lb. W.S.P. 









WANOWHEEL KEYED 
TO BUSHING 








SHELVES 
SUPPORT GLAND 
WHEN REPACKING 
STUFFING BOX 


BRONZE BUSHING CONTACTS WITH 
BRONZE STCM FREVCNT CORROSION 





’ FACE TO FACE DIMENSIONS >| 
< STANDARD TRADE PRACTICE 





Lunkenheimer Distributors, located in all oil producing centers, carry complete stocks and 


render prompt service. Call on them for your requirements. 





Complete information is contained in Gate Valve 
Book F.511, a copy of which will be sent upon 


THe LUNKENHEIMER co. 


request, without any obligation. P. O. Box 876 Cincinnati, Ohio 
JUST FILL IN AND MAIL THE COUPON. Gentlemen—Send me withor*+ obligation, copy of 
Gate Valve Book No. 511. HJ 





THE LUNKENHEIMER ce: ines 
—= “QUALITY "= 








CINCINNATL,OHIO,U.S.A. igs 








AMERICA'S Besp NEW YORK CHICAGO BOSTON PITTSBURGH Position 
LUNKENHEIMER SAN FRANCISCO NEW ORLEANS po ae 
‘SINCE 1862 LONDON 
. EXPORT DEPT. 129-135 LAFAYETTE ST.. NEW YORK 
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Wherever petroleum is refined—Gulf Coastal, Mid-Continent, 
Pennsylvania and ina score of refining centers scattered through- 
out the whole United States—there are found Smithsteel 

Cracking Stills. 

The World’s Largest ~ — Bie 
, , A thing of progress is this refining industry — new processes 
Cracking Still - , aig 
that give a greater return of usable products at prices within 
The Smithsteel Crack- the reach of all. 


ing Still shown above i i ' a 
is the world’s largest That such progress need not be limited by the size and ability 


pressure vessel. It is 65 of pressure vessels to withstand the increasingly strenuous oper- 

fect long, 8 feet in dia- ating conditions—The A. O. Smith Corporation organized an 

cn ae os unsurpassed engineering staff and unequalled facilities to produce 

thickness is 3% inches. Cracking Stills of any dimensions, of any wall-thickness, to meet 

It was completed July all operating conditions, for any process. 

alent The three largest pressure vessels in the world bear the A. O, 
ENG) Smith name. The refining industry is using Smithsteel Crack- 


ing Stills by the hundreds in the making of better, cheaper 
petroleum products. The results obtained with these vessels 
are worth an investigation. 


A. O. SMITH CORPORATION 


TULSA Milwaukee, Wis. LOS ANGELES 
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VOGT MACHINE CO 


2S INCORPORATED 


_ LOUISVILLE ~ KENTUCKY 
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Some oils are corrosive--others are dirty | 









Fig. 1—Heater with 


removable tube bundle 
and split shell. 


Fig. 2—Quick opening 
head for Heat Ex- 
changer. 





In either case the tubes of heat exchangers, partial con- 
densers and similar apparatus must be frequently inspected, 
cleaned and perhaps renewed. Where the oil is dirty or 
corrosive, special designs are offered by the Wheeler Con- 
denser & Engineering Company to render cleaning and re- 
pairs easy. A few of these are illustrated on this page. 
Fig. 1 shows a design for use with corrosive vapors or 
liquids. The tube bundle is removable for ready replace- 
ment of tubes. No space is needed at the end of the shell 
for drawing the tube bundle. The shell is form fitting so 
that the liquid or vapors on the outside of the tube are 
forced in contact with them and cannot bypass around the 
tube bundle. Fig. 2 shows a heat exchanger with hinged 
tube head covers making access to the interior of the tubes 
easy. This design is used where the oil contains suspended 
carbon and the tubes require frequent cleaning. It is also 
employed in condensers and coolers where dirty circulating 
water must be used. 


These are but two of the special designs developed to 
meet special problems. Other labor-saving devices can 
be shown on request. 


WHEELER 


CONDENSER & ENGINEERING CO. 





Works. CARTERET, NJ. 


and NEWBURGH.N.Y. 
Main Office —149 Broadway, New York City 








J WHEELER 


Oil Refinery 
Equipment 


HEAT EXCHANGERS 
(Liquid to Liquid) 
VAPOR HEAT EX- 
CHANGERS 
FINAL CONDENSERS, 
VACUUM CONDENSERS, 
PARTIAL CONDENSERS 
THERMO COMPRES- 
SORS. 


Other Products Include: 
Cooling Towers, 
Surface Condensers, 
Steam Jet Air Pumps, 
Expansion Joints, 
Heaters, 
Evaporators, 
Centrifugal Pumps, 
Brass and Copper Tube 
and Pipe 


LOCAL OFFICES: 


Birmingham New Orleans 
Boston Philadelphia 
Chicago - Phoenix 
Cincinnati Pittsburgh 
Cleveland Portland, Ore. 
Dallas Salt Lake City 
Denver Seattle 
Havana San Francisco 
Kansas City, Mo. Vancouver 


~\ Los Angeles 
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Shades of Mother Hubbard 


No one in need of NATURAL 
GASOLINE ever came to this 
organization for a supply and 
was disappointed. 


Years of operation have taught 
us the needs of the industry and 


we have built to meet these 
needs as they arise. 

The Winter months will create 
an increasing demand for NAT- 
URAL GASOLINE for quick 
starting motor fuel. Let us fur- 
nish your requirements. 


CHESTNUT & SMITH 


Ce a ee ae ee ee 
Julsa.Ohlahoma 


Chestnut & Smith Building, Seventh and Cheyenne 
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JANUARY PRICE REDUCTION 


on 


193° STERLING OIL SECTIONS 


Hook-up of STERLING 
OIL SECTIONS, 14 ft., 
1914 ft.,and Accessories. 
Cast-iron is used 
throughout—preventing 
a bi-metal condition, 
and eliminating all 
chances of erosion at 
critical pdints. 





STERLING OIL SEC- 
TIONS, 19% ft., effi- 
ciently cool the dis- 
tillates, due to their 
long travel and the 
fact that they carry 
a full stream, giving 
a Maximum contact. 


MERICAN RADIATOR (OMPANY 


INDUSTRIAL SALES DEPT. No. 5 


40 West 40th Street, New York 816 South Michigan Avenue, Chicago 


STERLING OIL SECTIONS are immediately available at our plants in Kansas City, Mo., and Springfield, Ohio 


EFINERS will whole-heartedly 

welcome the price reduction 
we promised them soon as manu- 
facturing volume would permit. 
The notable success of these 
Sections in operating efficiency 
has so increased demand and out- 
put, that we are enabled to pass 
the savings to our customers— 
and gladly. 


This price reduction lowers the 
costof complete installation of con- 
densing and cooling equipment! 


A further and more important 
saving to users is in the /onger life 





—because we now supply Con- 
densing and Cooling Sections and 
Accessories in uniform cast-iron, 
from above the water line to box 
outlet. 


This durability is enhanced great- 
ly by the special iron mixture 
developed by us, after exhaustive 
laboratory tests, applying solely 
to Refinery needs. The New 
STERLING OIL SECTIONS actually 
outwear all others! 


You profit by the country-wide 
demand, as well as by the /asting 
quality! 
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STURDY SHAFT of special carbon steel. 
BUCKETS of electric furnace nickel steel. 
ROTOR accurately balanced dynamically. 
Ne eee SPEED GOVERNOR carefully designed. 
Kee R TURBINES or mechanical eres. A OVERSPEED GOVERNOR separately actu- 


who is likely to be interested in small me- 
chanical drive turbines. ated. 


ER HEAVY MAIN BEARINGS, each with two 
KERR oil rings. 
TURBINE OIL RESERVOIRS of large capacity. 














vemarvecet N 
wars ews PRODUCTS 
for a i STEAM TURBINES, 
e ATLANTA. BALTIMORE, REDUCTION GEARS 
mechanical CINCINNATI. DETROIT. CONDENSERS. AIR 
e KANSAS CITY. ST.LOUIS, Tastee 
drive = poi na 
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THE AC-ME 
Look Box 


Strongest, safest, 
greatest visibility, 
Made for 1”, 114”, 
and 2” connec- 
tions. 


Write for Bul- 
letin No. 4. 
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The AC-ME 
Vapor Tension Bomb 


Standardized results. 
Armored _ Immersion 
Thermometer gives temp- 
erature of gasoline direct. 
Thermometer and gauge 
not removed, eliminating 
possibility of leaks. Gets 
representative sample, au- 
tomatically draining 10%. 
Lead seated hand whéeh 
caps. Quick; accurate, 
consistent results. 


Write for Bulletin No. 5 

















1 The AC-ME Loading 
Dome Cover 

Fits either 6 or 8 bolt 
domes, safe, gas tight, 
greatest visibility, 
strongest lenses. Light- 
est to handle, cheapest 
to buy. 

Write for Bulletin 

No. 6. 














The AC-ME Calculator for Orifice Meters 
Quick direct results easily read. 
Write for Bulletin No. 1A 
For 10-inch pocket calculator, Bulletin No. 1B 





The AC-ME Recording Gravitometer 


Records the specific gravity of gas. Strong, 
rugged, reliable, accurate. 24 Hr. or 7 Day 
charts. 


Write for Bulletin No. 2 








The AC-ME Gravity Balance 
A Real Standard for the Industry 


A triumph in gas engineering— 
engineering design that insures ac- 
curate dependable results. Heavy, 
rugged construction, no delicate 
parts. No bearings or knife edges 
to get out of order. A balance sus- 
pension strong enough to support 
a 100 pound weight and sensitive 


to one millimeter of mercury. Bal- 


ance rigidly locked for transporta- 
tion without ever opening. Sup- 
plied completely equipped with all 
accessories, and with complete in- 
formation for operating. 


Write for Bulletin No. 3. 











THE AC-ME COMPANY 


3225 Swiss Avenue 





Dallas, Texas 


Specialties for the Oil and Gas Industry 
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AL hundred and sixty fide 
horsepower wish from 
the home of 











and 
Drilling Cngines 
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A NEW TYPE 
HOT OIL PUMP 


Here is a pump with which you should 
be familiar. It is a TRANSIT 6 x 12” Ver- 
tical Triplex Power Pump for pumping hot 
oil up to 750° F., and to 1050 Ibs. working 


pressure. Normal capacity 170 barrels per 








hour. 


This type of pump has many advantages 
not found in other types for this important 


work: 





1. The floor space is so small that these pumps can almost always be located in the most ad- 
vantageous place. Installation economies result also from the small foundation necessary, and 
from the reduced cost of piping. 

2. The weight of the fluid plungers is suspended vertically from the crankshaft, thus reliev- 
ing the packing of this weight. Result: long wearing packing and long wearing plungers. 

3. A valuable feature is the very fact that it is a triplex. Three fluid cylinders insure that 
pulsation is reduced to the minimum, and a very uniform speed of hot oil through the cracking 


coils is obtained. 
4. Each stroke of a power pump, pumps so much every time. This means an exact capacity 


per minute, per hour, and per day. In other words, the capacity is unvarying. 

The power or drive portion of this pump is very strong, and is similar to our tried out designs 
which have been operating in heavy pipe line service for years. A broad faced herringbone gear 
of cast steel, and a pinion of forged steel eliminates practically all gear noise and vibration. 

The fluid end is machined from a solid forged steel billet, the only material we consider 


strong enough and safe for high temperature oil. 
The fluid plunger stuffing boxes are extra long, water cooled, and fitted with two sets of 
packing and a lantern gland. With this arrangement no stuffing box leaks are possible. 


Prints, photographs and detailed 
description on request 


NATIONAL TRANSIT 


Pump & Machine Company 
Oil City, Pa. 


New York Philadelphia Pittsburgh Cleveland 
Denver Houston Tulsa 
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Super Strength Refinery Valves 


—for any service 
—for any pressure 





Kerotest Valve 


on 8 —for all high temperatures 


Kerotest Valve Castings are made 
of tough, close grained, ilmenite elec- 
tric steel. Wedge gates, stems and 
valve seats are made of forged steel. 
These vital valve parts can also be 
trimmed with monel metal, bronze, 
chrome nickel, or stainless steel if de- 


sired. r 


The Kerotest line of Refinery 
Valves for hot oil or steam service in- 
clude: 


Series 150—150 lbs. pressure at 750° 
Series 250—250 lbs. pressure at 750° 
Series 300—300 lbs. pressure at 750° 
Series 400—400 lbs. pressure at 750° 
Series 600—600 lbs. pressure at 750° 
Series 900—900 lbs. pressure at 750° 


Write for the Kerotest Folder 


| Kerotest Manufacturing Company 
2525 Liberty Avenue 


PITTSBURGH PENNA. Kerotest Valve Series 400 : 
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Another Point 


ECENTLY there has been a lot of talk concerning 

the relation of the car lot marketer and the refiner. 
Some of this talk has been of the public variety, some 
private. The latter class usually brings out some point 
not carried in the public utterances. 

Now here is a point out of some of the private talk. 
It concerns the inclination of the marketer to speculate 
on a rising market. He begins buying gasoline when he 
figures a low price level has been reached. 

If the price advances, his opportunity for profit tak- 
So he can sell his specu- 
lative holdings just a bit under the price refiners are 
asking. When the car lot marketer does that he is a 
harmful factor in the gasoline market. 


ing increases proportionately. 


That sort of thing happens often enough to make it 
a point worth considering. Refiners know of the con- 
dition but they hesitated to say it in public. 

There is another side to the picture. Gasoline bought 
in the hope of higher prices, often runs into a still 
lower market. Then the car lot marketer loses. Not a 
few have closed shop from such losses. 

When the car lot marketer loses, the refiner is not 
The jobber may be temporarily, as well as the 
customer. But business failures are a costly thing to 
any business and the users of gasoline pay those losses 


helped. 


somewhere along the line. 

In the public utterances on the matter of relation- 
ship of the refiner and the car lot marketer, the market- 
er has been praised when he held to the principle of 
doing business on a commission. On that score he is 
a helpful factor to the pertoleum business. 

All of which just raises a point but does not settle 
anything. 


Worth Nothing 


66 IESEL driven automobiles which 
D fifty miles on a gallon of crude oil costing five 
cents were predicted yesterday by Diesel engine experts 
at a session of the forty-seventh annual meeting of the 
Oil & Gas Power Division of the American Society of 
Mechanical Engineers in New York City.” 


will travel 


The quotation is from the Daily Oil Digest of the 
American Petroleum Institute, being taken from the 
New York World. 

This is not any time to grow panicky about gasoline 


as a motor fuel. But the question of providing fuel for 


the automobiles of the world is not concerned solely 
with the reserve of crude oil. 
will have a word to say about it. 


Automotive engineers 





One Day for Refiners 


OR its next convention the Western Petroleum 
Refiners Association will confine its program to 
one day, March 3, 1927. 

The place for the meeting will be determined by 

a vote of the membership, now being taken by mail. 
Three cities have been left to the voting, Tulsa, Kan- 
sas City and Chicago. 
* The decision to have a program for one day is part 
of a system of enlarged activity, which will see six 
or eight group meetings held during the year in dif- 
ferent cities within the Mid-Continent area. Half 
of these group meetings will be devoted to technical 
programs and half to programs for executives, sales 
managers and credit managers. 

The one-day convention will be purely an affair 
for executives of the concerns making up the associa- 
The plan is to have but one as- 
semblage of the convention. It will begin in the 
morning, lunch will be served to break the program 
for a short time, when the business of the day will 


tion membership. 


be continued and finished. 

Executives are being urged to attend this program 
and to push the program so all business can be com- 
pleted in the one day. 

The first of the technical group meetings for this 
vear will be held January 17 and 18, in Wichita Falls, 
During the meeting of the American Petroleum In- 
stitute here December 7, 8 and 9, the technical com- 
mittee of the Western Petroleum Refiners Associa- 
tion made plans for the program, which will be issued 
soon. 


Manufacturers to Meet in April 


ATES for the 1927 convention of the Associa- 
tion of Natural Gasoline Manufacturers have 
been set tentatively for April 19, 20 and 21 in Tulsa. 
First conventions were for three days. Recently, 
however, two days have been given to the program. 
For next year the program will continue three days. 
This is to allow more time for discussion of the 
subjects, rather than to increase the length of the 
program. At the 1926 convention, some of the ses- 
sions had to be ended before discussion had been 
completed, due to lack of time. 


ITH 62-64 gravity gasoline crowding the U. S. 
Motor specification product for the top place in 
the gasoline ladder, natural gasoline is coming into high 


favor. Natural gasoline manufacturers of the Mid- 
Continent area are shipping to the Mountain States and 
to other territories of long haul. 
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‘I can key up the bearings on a Cooper in ten minutes.” 


‘‘You mean a single 85 horsepower engine?”’ 


““No, I mean a twin 170 horsepower unit, and all the help I want 


is a man to hand me the wrenches. 


I have done it and I have a 


standing bet that I can do it again whenever the occasion re- 


quires.” 


This Cooper enthusiast is field foreman for one of the larger oil companies in 
the Mid-Continent field which has recently begun to use Cooper engines. Such 
records emphasize the extreme accessiility of Cooper engines. Operators al- 
ways like them because they are so much easier to keep on the load, while the 
company officials like them because they actually show greater production at 


a lower cost. 


THE C. & G. COOPER COMPANY, MT. VERNON, OHIO 
1605 Kirby Bldg., Dallas 


649 South Olive St., Los Angeles 








504 Kennedy Bidg., Tulsa 
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Trend in California Absorption 
Practice Is to Efficiency 


Producers have awakened to the fact that natural gas is 
far too important to be considered as a mere by-product 


ONTINUAL strivi:y, tur higher 
® efficiency has been tite keynote 

for development of the Califor- 
nia natural gasoline industry to its 
present very high = standard. Two 
most apparent contributing factors re- 
sponsible for this develupment are, 
first, payment of royaltiea to the pro- 
ducer on actual net sales of gasoline 
and residue gas rather than on any 
specific gas test; and s: cond, intense 
competitive conditions sitsing out of 
“town lot” drilling. 

In general, efficiency «! an industry 
is no better than efficiency of its test- 
ing practice. This is doubly true of 
the natural gasoline industry which 
deals in hidden values occurring in an 
invisible medium—gas. The natural gas 
engineer must depend almost entirely 
on results obtained by his tests for the 
basis of process development and re- 
finement in equipment design. Thus, 
developmental history of the natural 
gasoline industry is very closely bound 
up with progress of efficiency in gas 
testing. 

Unfortunately, there is no standard 
of reference for the term “plant effi- 
ciency.” In general engineering prac- 
tice, of course, an efficiency of 100. per 
cent is an ideal based on definite 
knowledge of energy or matter. But 
efficiency of a natural gasoline plant 
is based on results of an empirical test- 
ing method, plant production being 
compared to content of the gas as 
shown by tests. It is only human that 
an engineer responsible for perform- 
ance of a plant should strive to make 
apparent efficiency of his plant ap- 
proach 100 per cent. The term “appa- 
rent efficiency” is used advisedly. 
Even at present, when many engineers 
believe the limit of extraction efficien- 
cy to be almost reached in California 
practice, a definite standard for com- 
parison is wanting. Even though some 
empirical test should become accepted 
as a standard, just as long as that test 
depends upon the relationship of par- 
tial pressures of various constituents 
in the gas for its result, efficiency of 
that test will vary with the chemical 
constitution of the gas. 

The freedom of the California nat- 
ural gasoline industry from contract 

*A methed for completely accounting for 
every cubic foot of natural gas taken into a 
plant, in regard to both gasoline and residue 
fas is given in a paper by the writer entitled 


“A Natural Gas Record and Accounting Sys- 
tem,” Petroleum World, July, 1926, pp 46-48 


By PAUL BARTON 





“The trend of California Ab- 
sorption Practice” marks the be- 
ginning of a series of papers pre- 
pared exclusively for The Refiner 
and Natural Gasoline Manufac- 
turer by one of the best known, 
keenest students of the game on 
the Pacific Coast. Paul Barton, 
the author, is president of the 
California Natural Gasoline As- 
sociation and senior member of 
the firm of Barton, Manning and 
Warner, of Alhambra, California. 
He speaks with an authority rec- 
ognized and lauded by those who 
have had the privilege of personal 
contact with the man in a pro- 
fessional way. 

—Ed. Note 











limitations on testing practice, insofar 
as royalty settlement is concerned, has 
encouraged an intense interest in the 
chemistry and physics of the absorp- 
tion process and their practical appli- 
cations. The direct result of this in- 
terest has been a gradual changing of 
plant and equipment design and of op- 
erating conditions as well. These 
changes are making themselves felt. 


The Wet Gas Contract 

Producers have awakened to the fact 
that natural gas is far too important 
to be considered as a mere by-product. 
Even those companies which do not 
operate absorption plants of their own 
maintain gas departments and often 
have a broader viewpoint of the indus- 
try itself than some of the larger self- 
contained companies. Therefore, the 
tendency of the producer is to be more 
and more exacting upon the operating 
company. This tendency does not, 
however, always work a hardship upon 
the latter, since royalties are paid on 
actual sales of gasoline from the plant, 
and improvements in equipment and 
operation which may increase the roy- 
alty returns to the producer likewise 
benefit the plant operator, to a greater 
degree in most cases. The direct re- 
sult of this growing knowledge of the 
producer is that most contracts being 
written are for definite and usually 
short terms. Contracts “for life of the 
lease” are a distinct rarity. 

So-called “dry” or residue gas re- 


sulting from treatment of wet gas for 
extraction of gasoline has been re: 
ceiving a lot of attention from both 
producer and operator. It is rapidly 
taking on the aspect of a separate and 
distinct commodity. It is becoming 
more and more rigidly accounted for.* 
The rapidly growing practice of pro- 
ducing deep wells by “flowing” with 
compressed gas has also greatly ac- 
centuated necessity for strict residue- 
gas accounting. 


The Absorption Plant 

The outstanding feature of the de- 
velopment of the California oil absorp- 
tion plant is the great overload ca- 
pacity of various units without appre- 
ciable falling off in efficiency. This is 
due mainly to the careful design of in- 
dividual parts of the plant. Probably 
the greatest single lesson learned by 
California natural gas engineers dur- 
ing the hectic period of building and 
rebuilding of plants, covering the past 
three or four years, is that each indi- 
vidual part of a plant, wherever pos- 
sible, must have a capacity range cor- 
related to capacity ranges of every oth- 
er part. This involves a very compli- 
cated consideration of gas and oil pres- 
sure losses, heat transfer rates, con- 
struction economy, and many other 
interlocking factors. 

Besides the development of the high- 
ly flexible operating unit, extreme 
changes of capacity have evolved a 
more complex type of plant allowing 
for additions of complete units or for 
increasing capacity of plant members 
operating in battery. It is easily seen 
that the portable plant idea is a nat- 
ural outgrowth of this development. 
The “big brother” of Portable, which 
has recently made its appearance, is 
the latest example of the flexible unit 
type of construction described above. 
Figure 1 is a typical curve for a small 
single unit absorption plant in one of 
the Los Angeles Basin fields and illus- 
trates admirably the rapidly fluctuat- 
ing conditions which must be met in 
operation of such a plant. 


The Product 

Natural gasoline in California has 
been a more or less nondescript com- 
modity, established grades or specifi- 
cations being practically unknown. 
This condition is easily understood 
when it is considered that the greater 
portion of natural gasoline production 
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is owned by refining companies them- 
selves. Most of the balance is sold on 
long time contracts, specifications be- 
ing a matter of agreement between 
buyer and seller only. These few spe- 
cifications usually are rather flexible, 
taking the form of limitations. Thus, 
380 degrees F. is a common upper lim- 
it for the end point (by Bureau of 
Mines distillation), 72 degrees A. P. I. 
is the usual lower limit of gravity. 
Only recently has vapor pressure and 
distillation recovery been given much 
attention. The question of stability 
has been slow to receive consideration 
on account of two general conditions: 
First, the greater part of production 
has been derived from low-pressure 
(30 pounds per square inch gage) oil 
absorption plants the product being 
characteristically more stable than gas- 
oline from other types of plants; and, 
second, favorable location of planis 
with respect to refining centers permits 
pipeline deliveries and obviates storage 
at the plant. However, increasnig ef- 
ficiency of the low-pressure plants in 
conjunction with the growing use of 
recompressor systems for recovery of 
lighter fractions is giving rise to a dis- 
tinct problem. Already two of the 
larger companies have adopted stabil- 
ization. 


Handling 

Storage of natural gasoline in plants 
has been reduced to an almost negligible 
quantity. In fact the average for all 
plants in California, as shown by De- 
partment of Commerce monthly re- 
ports, is in the order of a single day’s 
production. In most cases, shipment is 
made daily, gasoline being sold on con- 
tract. Even so, great care is taken to 
prevent loss in handling. One com- 
pany has systematized its handling to 
the point where actual monthly loss 
between plant and refinery tanks is 
less than one per cent. It is almost 
universal practice to store plant pro- 
duction in pressure tanks, maintaining 
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a pressure of ten or fifteen pounds per 
square inch. 


Vapor Recovery 

Recovery of vapors from crude oil 
run-tanks in the field has received most 
attention from those companies treat- 
ing their own gas. Smaller, independ- 
ent producers, have in most cases neg- 
lected this item and are hesitant in 
going into it because of difficulty of 
adapting their equipment to require- 
ments of a vapor recovery system. In 
the case of the independent natural 
gasoline manufacturer, cost of install- 
ing a dual gas-gathering system to- 
gether with unwillingness of the aver- 
age producer to furnish proper tanks 
and auxiliary equipment, has so far 
prevented growth of this very valuable 
side of the industry. Of course, all 
larger refineries and tank farms are 
fully equipped for conservation. 


Use of Vacuum 

Practically all California natural gas- 
oline plants operate compressors for 
gathering gas from wells. In most 
cases a vacuum of from five to fifteen 
inches of mercury is maintained at the 
plant. Vacuum regulators are placed 
near individual oil and gas separators 
at the wells to safeguard against pull- 
ing a vacuum upon the well itself. In 
some cases, separators are elevated so 
as to allow oil to gravitate into run- 
tanks, thus permitting a slight vacuum 
upon the oil in the separator. But this 
latter is not general practice. There is 
a very strong sentiment among Cali- 
fornia producers against the use of 
vacuum in producing oil. Therefore, 
this tsource of increasing the enrich- 
ment of natural gas is at present noth- 
ing more than a mere future possibil- 
ity so far as the California natural gas- 
oline industry is concerned. 

However, possibility of building up 
gas enrichment by saving field run- 
tank vapors has been proven and will 
go a long way toward compensating 
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for lack of the other source. Thus, in 
one case in the writer’s experience, a 
certain company built up its average 
recovery per thousand cubic feet of gas 
by means of a very complex tank-va- 
por system to a maximum of nearly 
six gallons in a field in which average 
recovery of all plants was less than 
two gallons. 

Absence of the practice of carrying 
a vacuum upon wells obviates the ne- 
cessity of installing equipment for ob- 
taining very high vacuum (twenty-five 
to twenty-eight inches of mercury), so 
use in California of regular vacuum 
pumps is rare. Ordinary compressors 
are generally used, taking the gas in a 
single-stage compression from a mod- 
erate vacuum to about thirty pounds 
per square inch pressure. Treatment 
of gas at 30 pounds pressure is so 
common that it has almost become 
standard practice. 


Stage Absorption 

A recent interesting development in 
the California industry is _ building 
high pressure absorption plants for 
treatment of residue gas from thirty 
pound absorption plants after it has 
been compressed for transportation. 
Compression for transportation is gen- 
erally done by the public utility com- 
pany which has purchased residue gas 
for distribution. Residue gas from a 
number of plants is thus collected and 
combined, and although the gasoline 
content may be very low, the large to- 
tal value and high pressure make pos- 
sible successful operation of an_ ab- 
sorption plant. Success of some of 
these plants has been so marked that 
it has stimulated research in low pres- 
sure absorption which has shown up in 
considerable increases in efficiency. 
It has given rise to the possibility of 
two stage absorption at low pressure, 
with utilization of specially designed 
equipment and different conditions of 
oil saturation, rates, etc., in second 
stage absorption. 
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Personal Equation Weak Point in 
Keeping Inventories 


Executive supervision is required to insure proper 
accounting of all material entering into construction 


T is quite possible from a purely 

theoretical standpoint to maintain 

accounting records that will show 
in detail at any time what items have 
been purchased on investment accounts. 
On paper there is no reason why such 
accounts should not show correct in- 
ventory of all material used in the con- 
struction of any division of the plant. 
It is merely a matter of complete 
transfers and careful. office work in 
making proper distribution of charges. 
It seems to be regarded in many quar- 
ters as an established fact that the in- 
vestment account if analyzed will yield 
a very close inventory of material ac- 
tually in place. 

This attitude on the part of many 
company officials is the cause of some 
very irritating and costly friction be- 
tween the field and the office. Nothing 
could be further from the truth in most 
cases than that a correct perpetual in- 
ventory of material in use can be main- 
tained and the reasons for this appar- 
ent failure are to be sought not in im- 
perfections in the accounting systems, 
not in inefficiency of the field force or 
the office staff, not in stubborness or 
unwillingness of the production and ad- 
ministrative branches to cooperate, but 
in failure of management to appreciate 
the psychological elements of the 
problems. 


Executive Supervision Needed 

It may be presumed to be worth 
while to preserve accurate records of 
disposition of material purchased for 
used in the field, since any organization 
spends a large part of its overhead in 
doing it. If so, it should be worth a 
small part of the attention of some ex- 
ecutive to see that clear concise and 
unmistakable designations are placed 
upon the several plant units for which 
separate accounts are being kept, so 
that the men drawing the material from 
stock will not have to invent their own 
designations. 

A man who is an excellent ditching 
foreman or connection foreman is sel- 
dom a master either of logic or Eng- 
lish. His training and capabilities are 
generally not along those lines. His 
contract of employment does not re- 
quire either. When he attempts to 
evolve an exclusive description for a 
piece of work and then attempts to 
frame that idea in words the result is 
seldom satisfactory to anyone. Cer- 
tainly if he is a good foreman it would 
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not satisfy him if he could step out- 
side of his personal acquaintance with 
the work and read his description as it 
appears to a clerk having no knowledge 
of it. No two men will describe the 
same job in the same way if left to 
themselves. The same man will often 
vary his language in describing the 
same piece of work from day to day, to 
such a degree that any two descriptions 
will scarcely be recognizable as refer- 
ing to the same thing. 

For example let us say that we are 
laying a gasoline line from the Potts 
lease of the Jones Oil Company along 
the edge of our own Potts lease and 
Jones lease, using three-inch pipe from 
well to our Potts lease, and two-inch 
pipe from there to the end. At the same 
time we are laying a three-inch vacuum 
line on our Potts lease from the con- 
nection of the Jones Oil Company’s gas- 
oline plant. Material transfers and pay- 
roll items reach the office bearing the 
following: 

Three-inch gas line on Potts lease. 

Three-inch gas line on Jones Oil Com- 
pany. 

Two-inch line on west side of section 
23. 

Two-inch line on Potts lease. 

Three-inch vacuum line to Jones. 

Three-inch vacuum line on Potts. 

Reader, take your choice. How would 
you group these charges if you did not 
know the field layout or who or what 
Potts, Jones, etc., are, other than names? 


One Remedy 

How to remedy this situation? One 
simple way would be to post in the ware- 
house a large scale map of the field. If 
these two pieces of work were authorized 
by separate work orders and by different 
job numbers, show on the map the loca- 
tion of the work and the job number ap- 
plying to it; and require foremen and 
warehousemen to use the job numbers in 
drawing material rather than to permit 
them to use their own language in de- 
scribing the work. 

For companies who have instituted the 
plant ledger system for investment ac- 
counts, this basis of job designation may 
be expanded indefinitely and the original 
job numbers permanently used to de- 
scribe the plant units. Then any work 
subsequently done in connection with or 
extension of the original job would bear 
the same number. Suppose, for instance, 
that th-ee lines leave a gasoline plant 
yard. These could be suown on the map 
and referred to as 1, 2 and 3. Each 
branch off line 1 would 


Lt, 12, 13, ee., 


and each branch off of line 2 could be 
numbered 2.1, 2.2, etc. Further branches 
or tributary lines could be similiarly 
numbered, as 1.2.1, 2.2.1, 2.3.2, 1.3.1, ete. 
As these are permanent designations of 
definite parts of the plant and as they 
correspond to permanent divisions of the 
investment account, any work done on 
any such line will always be properly de- 
scribed by the field force and properly 
distributed in the office. 

Of what use are job analyses or of 
analyses of investment accounts? Frank- 
ly, the writer does not know, that is in 
the majority of cases. He has made many 
such analyses for various companies and 
never deduced any consistent informa- 
tion from them, except the fact that they 
are all very unreliable. Generally the 
results are so patently wide of truth that 
they are scrapped as useless. Many suc- 
cessful operators truly acknowledge their 
uselessness by making an attempt to seg- 
regate them in investment changes. This 
is true particularly of the smaller con- 
cerns. The writer knows of one gaso- 
line company owning five plants, having 
a book value well in excess of $1,000,000, 
where the investment is not even divided 
by plants. This concern makes lots of 
money with a minimum of office work. 
It is in direct contrast to many other 
outfits who spend large sums annually 
keeping elaborate records with many sub- 
divisions, some of which no more than 
approximate accuracy. 


Experience Essential 


Of course, if a job is being done for 
the account of someone else, to be paid 
for by them upon completion, the state- 
ment to the purchaser must be supported 
by bills or transfers correctly priced out. 
The record then obtained is presumed to 
be correct, and payment is made on this 
basis. If the work is turned in immedi- 
ately after completion such statements 
are generally priced accurately, but if the 
construction job has been cleared into 
investment account and so carried for a 
year or two, an analysis at the end of 
that time will probably show many points 
of wide deviation from an inventory 
taken in the field. The sale of a part 
of a property which has been in oper- 
ation for some time always should be 
made on a field inventory and the books 
adjusted on the basis of these findings, 
any difference being permitted to remain 
unadjusted or being charged to profit or 
loss. 

Such an inventory in order to be ac- 
curate, should be taken by some one ex- 
perienced in making clear and concise 
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notes, and having a good working knowl- 
edge of material, specifications and uses. 
With some forethought as to methods of 
procedure a complete word picture of the 
pieces of plant can be constructed. The 
purpose for which the inventory is to 
be used and the degree of accuracy re- 
quired should be confided to the per- 
son who is to take it. This is important, 
since upon it he makes his judgment .as 
how to proceed. A convenient set of con- 
ventional expressions or abbreviations 
should then be decided upon, and where 
any special group of fittings, for instance, 
well connections, or pumping equipment, 
are repeated several times, they should 
be detailed but once, and a note refer- 
ring to this detail placed in the inventory 
for each well to which it properly ap- 
plies. Engine houses, pump houses, boil- 
er houses, etc., should also be inventoried 
in this way. Tanks and tank connections 
also lend themselves to this sort of 
handling. In this way many fittings are 
included in the inventory which other- 
wise would be lost sight of while the 
labor involved is little more than in meas- 
uring pipe without fittings. 


Complete Descriptions Best 

In inventoring the equipment of boiler 
houses, machine shops, compressor build- 
ings and refineries great care should be 
exercised to obtain complete commercial 
as well as technical descriptions of vari- 
ous items, since types differing from each 
in some small detail only may differ 
widely in cost, and since in most cases 
it will be necessary to call upon the man- 
ufacturers for new prices for this ma- 
terial as of the valuation date. 

For instance, boilers, especially when of 
the complex type, often found in large 
steam power plants, should be described 
as fully as possible, showing maker’s 
name, serial number, type, indicated 
horsepower, size of furnace and grate- 
area, size and number of drums and 
thickness of plate, number and size of 
tubes and headers. 

Notes for engine and compressor units 
should show make, type, drive, size of all 
cylinders, serial numbers, capacity, R. P. 
M. and any other information that can 
be obtained about them. 

In machine shops where overhead 
transmission is used the length in feet 
of each size shafting, the number and 
size of all shaft hangers and the diameter 
and face of all pulleys should be taken. 
Pulleys are of steel and wood, split and 
solid and this should be shown as prices 
vary widely. The same attention to 
descriptive details with respect to pipe 
machines, planers, lathes, etc., is required 
as in the case of compressor, already 
noted. Material, width and ply of belting 
must be shown, and the footage of each 
class recorded separately. 

Cooling coils in refineries or gasoline 
plants, scrubbers, absorbers or any pieces 
of equipment fabricated in the field from 
standard supplies should be described in 
full under separate captions, with 
sketches if necessary, so that the material 
in them will be identifiable with them in 
working up the notes. 


Each Building Separate 
Generally speaking it is advisable to 


list the equipment of each building sep- 
arately. Outside equipment that is clearly 
a part of the building may be listed either 
with the inside equipment or by itself. 
Such a case is the circulating tank for 
cooling gas engines at a power house, 
which, while standing outside the build- 
ing is undeniably a part of the equipment 
of that building. 


Office End 


So much for the field end of the in- 
vestment account. The personal equation 
enters into the office end to at least as 
great an extent. In all the large com- 
panies the actual paper work is done di- 
rectly by low salaried clerks, most of 
whom have never set foot in the field 
and have only the sketchiest sort of idea 
of most field practices. As to layouts, 
the physical relation of the element of 
plants they have no knowledge and no 
means of getting any. Even among the 
more energetic and interested of . these, 
there is a lamentable ignorance in these 
matters, matters which are of very real 
importance if the office work is to be 
intelligently done. 

Again management is to blame. In- 
stead of affording to such of the office 
employes as may he interested whether 
through desire for useful information or 
through mere curiosity, the oppo:tunity 
to learn more about their jobs, more 
about the real thing that the paper they 
handle represents, some office managers 
seem to do all in their power to keep 
these things secret. There may he some 
justification for their attitude, but the 
writer fails to see it. 

One will frequently hear from men 
who have clerked in the accounting of- 
fices of large oil companies, say that the 
men are discouraged from taking any 
field experience. At least two instances 
have come to the writer’s notice where 
young men holding white collar jobs have 
volunteered to spend their vacations 
without additional pay, doing some sort 
of light field work, and have been pre- 
vented from doing it, on the ground that 
they were supposed to spend their vaca- 
tion in recreation rather than in work. 
Why two weeks spent in a field job 
would not be recreation to an office em- 
ployee interested enough to want to spend 
his vacation that way, does not appear. 
To suppose that a man would not be 
benefited both physically and mentally by 
such a vacation is the height of short- 
sighted folly, yet at least two large ac- 
counting offices are now on that basis, 
and doubtless others are as well. The 
result is stagnation, loss of interest in the 
job and the company, and loss of value 
in pe-sonality on the part of the em- 
ploye. From the point of view of the 
company it seems that though they may 
still obtain technically accurate balances 
in their books, the figures will have much 
less real meaning than if healthy curiosity 
were properly encouraged and satisfied. 

The conclusion in general, is that there 
is too sharp a line drawn between the 
office and the field, so that there is not 
the ready flow of understanding and ap- 
preciation between the two that there 
should be. In particular, it is suggested 
that a little more brown collar work in 
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the field for general office account will 
do away with more than enough of the 
unnecessary white collar work in the of- 
fice to warrant the expense. 


Refinery Team Second in 
Safety Contest 


Tulsa, Oklahoma.—Teams from Mid- 
Continent refineries played a promi- 
nent part in the second annual Safety 
Contest of the Petroleum Safety Coun- 
cil of the Mid-Continent Oil and Gas 
Association. 

The Empire team from Okmulgee 
came second in the judging, which was 
part cf the program of the seventh an- 
nual meeting of the American Pe- 
troleum Institute. The Empire organ- 
ization had three refinery teams in the 
contest, the Ponca City and the Cush- 
ing plants being represented as well as 
the Okmulgee team. 

Other refinery teams were from the 
Barnsdall plant at Barnsdall, the Con- 
tinental Refining Company at Sapulpa, 
Humble Oil & Refining Company, Bay- 
town, Texas; Sinclair Refining Com- 
pany, Coffeyville, Kansas; Skelly Oil 
Company, Eldorado, Kansas; Tidal Re- 
fining Company, Drumright; and 
Transcontinental Oil Company, Bris- 
tow. 


Gravity Devices Being 
Tested by Committee 


Tulsa, Oklahoma.—The gas testing 
committee of the Association of Nat- 
ural Gasoline Manufacturers is now 
engaged in conducting a series of tests 
with various gravity balances and 
gravity bottles in order to recommend 
some acceptable standard method for 
determining the specific gravity of nat- 
ural gas. 

Investigations have so far been con- 
ducted in the laboratory of the Okla- 
homa Natural Gas Company. The sev- 
eral makes of balances and various 
types of bottles are being tried. Later 
these will be carried into the field for 
tests on both wet and dry gas. 

A. J. Schlosser of the Barnsdall Oil 
Company is chairman of the committee. 
The laboratory tests have been con- 
ducted under the supervision of 
George P. Bunn, vice chairman of the 
committee, of the Phillips Petroleum 
Company. 





Gasoline Test Changes 
Made by Committee 


Tulsa, Oklahoma.—At its meeting 
here during the American Petroleum 
Institute sessions, Committee D-2 of 
the American Society for Testing Ma- 
terials voted to instruct its representa- 
tive on the Federal Specifications 
Board to vote for a change in specifi- 
cations on U. S. Motor Gasoline to 
make the 90 per cent end point 396 de- 
grees F. instead of the present figure 
of 392 degrees F. 
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Airplane view of Standard Oil Company’s El Segundo Refinery 


Warehouse Buys and Sells to Supply 
Plant with Equipment 


Big stock at Standard’s E] Segundo Plant is accurately 
kept by simple methods and records 


INCE the initial installation of 
the Standard Oil Company's 


5,000 barrel refinery at El Segun- 
do, Calif., in 1911, the natural growth 
and development of the company’s 
Southern California plant has resulted 
in the construction and present oper- 
ation of the state’s second largest re- 
finery. The El Segundo plant is rated 
at 100,000 barrels capacity. The refin- 
ery site consists of 1200 acres. 

The installation of modern scientific 
equipment threughout all departments 
of the refinery and in all phases of its 
operation has been atttended by the de- 
velopment of modern methods of con- 
trol. The term control here not only 
applies to the regulation of operating 
systenis in the actual refining of oil, 
but alludes to the direction of the 
numerous departments auxiliary to, and 
found in conjunction with the effective 
operation of a refinery of such magni- 
tude. 

Chief of importance among these as- 
sociated departments necessary in their 
affiliation, to the smooth operation 
and maintenance of the refinery prop- 
er, is that of store-housing, warehous- 
ing or storekeeping. This division of 
storekeeping is of paramount im- 
portance chiefly for the reason that all 
other operating departments are de- 
pendant upon it for their uninterrupted 
service to the company. The realiza- 
tion of this fact was conducive to the 
formation and development of the 
storekeeping department by the Stand- 
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ard Oil Company of California at all 
cf its plants. 


Like a Retail Store 

The accompanying airplane view of 
the El Segundo refinery illustrates the 
immense size of the Standard’s South- 
ern California refinery. The open ter- 
ritory just in front of the last still bat- 
tery remains vacant to care for future 
expansion. Following the line of dis- 
tillation units through the center of 
the plant grounds, then across the 
loading rack trackage, is found the 
large, commodius, concrete constructed 
storehouse. 

This building is 100 feet in width by 
200 feet in length and three stories in 
height. It is fireproof in construction, 
excellently lighted and ventilated by 
numerous windows. 

Upon entering the building the visit- 
or is pleasantly impressed by the or- 
derliness of things. The systematic 
arrangement of steel cabinets for stor- 
ing small items and the lack of con- 
fusion, disarray and disorder is strik- 
ing. More than 8,000 individual or 
separate items are kept in stock in the 
storehouse and the arrangement is such 
that after a few hours training a novice 
could immediately deliver any one of 
the items called for. Practically all of 
the material in immediate demand, or 
that which is continually moving in 
and out of the storehouse, is filed on 
the first and second floors cf the 
building. The material stored in the 
upper room, third floor, consists most- 


ly of that which is seldom, or, not 
often, moving. The storehouse terms 
for material reccived and disseminated 
is “buying” and “selling”, and in this 
manner the men employed in _ store- 
house work assume the task of stock 
keeping with much the same attitude 
of the owner of a large mercantile 
store. This attitude lends itself ef- 
fectively to the policy of keeping the 
required items on hand in the necessary 
amounts. 


Materials Grouped 

The thousands of items continually 
bought and sold by the storehouse are 
first segregated into certain groups. 
Thus the first group, and that which 
is probably most often handled con- 
sists of “bolts, nuts, screws and wash- 
ers.” This group is filed on the first 
floor and close to the entrance. All 
of this material is filed in steel cabinets 
in bins which are arranged in size, ac- 
cording to the amount of each partic- 
ular item stored. The steel cabinet 
lends itself easily to the formation of 
numerous different sizes and types of 
bins. The steel bin has this advantage 
of flexibility over the bin of wood con- 
struction. The group of bolts, nuts, 
screws and washers further divided in- 
to filing groups of each of the items 
mentioned, and each of these smaller 
groups are filed alphabetically and in 
sequence as to size. 

The next group consists of pipe fit- 
tings. All fittings for pipe work from 
one-eighth-inch up to four-inch are 
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likewise filed in steel cabinet bins, al- 
phabetically and in the order of their 
size. To find a quarter-inch ell the 
storekeeper merely locks fof the bin 
label E, then passing up the smaller fit- 
tings, promptly reaches into the right 
bin for the number required, makes a 
notation of the number of such fit- 
tings removed and the date of removal. 
Subtracting this number from the num- 
ber of %-inch ells on hand, the invent- 
ory is complete and continuous. This 
illustrates the system of handling any 
or all of the 8000 items stored by the 
warehouse, and the result is a continu- 
ous inventory safeguarding against de- 
pletion of stocks. 

A third group consists of shelf hard- 
ware and which cares for’a large num- 
ber of the usual items of that type. 
Tools form another grouping, and all 
material with which men work is 
classified in this division. Rubber 
boots, gas masks, shovels—in fact, all 
tools. 


Inventory Perpetual 

Another grouping is found embrac- 
ing pump parts. In a series of cabi- 
nets are found any or all parts for 
any type of pump in operation on the 
plant yard. The storekeeper who 
“sells” a valve for a certain type of 
pump finds that all pump parts are 
filed in alphabetical order and also in 
the order of their size. Such storing 
of pump parts may appear somewhat 
difficult of attainment, but the system 
as employed by the Standard Oil Com- 
pany has simplified the filing nicely. 
The storekeeper, however, upon enter- 
ing the removal of the pump valve up- 
on the card at the bin may find that 
the stock on hand has reached a pre- 
determined minimum and that more of 
such stock must be “bought.” He then 
removes that card and inserts another, 
giving the date and amount of stock 
on hand in that particular bin. The 
card removed is placed in a basket and 
dispatched to the chief storehouseman, 
who notes the inventory and immedi- 
ately places a requisition for a number 
of valves to replenish the stock. Both 
the minimum number of items to carry 
in stock, and the number of such items 
to be purchased when the _ stock 
reaches the minimum inventory have 
been predetermined by experience over 
a period of years. The storekeeper has 
taken into consideration the number of 
each one of the 8000 items that the 
plant has required for a period of three 
months during the years of its oper- 
ation. Thus the stock is not permitted 
to fall below a 90 days supply of any 
one item. Consideration has also been 
given to the availability of any par- 
ticular item, the time required to buy 
and receive such items, and this factor 
influences the minimum _ inventory 
quantity. Thus each day, the chief of 
the storekeeping department receives 
the cards from the “store” which state 
just what items and how much must 
be immediately purchased in order that 
the store may avoid delaying any par- 
ticular work on the plant yard. 


Valves and valve fittings or parts 
form another group. Sizes from one- 
eight-inch to four-inch are stocked in 
steel cabinets and the larger valves, 
up to ten-inch, are carried on the con- 
crete floor of the warehouse. Such 
large articles are all stored inside of 
certain painted lines, marking the 
amount of space required by each item 
for the maximum inventory. 

Tank appurtenances form another 
group—special breather valves, hatches 
for gauging, and specialized fittings, 
etc., enter this group. All of the acid 
plant materials, special metal valves 
and fittings, lead in various shapes, 
and everything especially devised for 
the acid plant are filed together in a 
separate group. 

Hose, forms another. Regardless of 
its use or application, all hose is 
grouped together. Electrical equip- 
ment, is embraced in a separate group, 
and a large section of the second floor 
of the building is given over to all 
types of large or small _ electrical 
equipment, supplies and appliances, filed 
in the usual alphabetical order, and in 
the order of the size of the items. 


Special Orders 

Cable—Another group and grouped 
together. Machinery parts form a sep- 
arate group, and spare parts, as experi- 
ence has shown are required, are stored 
for all of the machinery in the shops 
and the refinery. 

Laboratory materials form one group 
which consists mostly of glassware, 
but also embraces certain spare parts 
for some of the costly scientific ap- 
paratus employed in the testing and 
research departments. 

Special material for some particular 
job, for some specific purpose, is not 
handled through the bins, but all of 
such material is received and handled 
through a separate section on the first 
floor of the building. This material is 
tagged showing its special dispensa- 
tion, the job number, when required 
and so forth. In the event of a 
change in plans the storehouse absorbs 
any of this special material which is 
applicable to its usual routine of sell- 
ing, and that which it can not absorb 
is returned for credit to the source of 
shipment. 

The pipe and casing group is natural- 
ly stored outside of the building. The 
pipe yards can be seen around the 
warehouse and back of it in the illus- 
tration. 

Paints, oil and inflammables are 
stored in a separate building, especially 
designed and constructed for the pur- 
pose of handling goods which for the 
most part, are received in barrels. Such 
material, however, as is found in the 
yards about the warehouse proper, are 
all marked with the stock number, in- 
ventory number, etc., with paint, just 
as the material in the building is 
handled. Cards covering the inventory 
of such material are kept inside of the 
building. These descriptive cards as 
employed maintain an automatic and 
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perpetual inventory of all stock in the 
storehouse. 

Since a great deal of floor space is 
utilized in the filing of the thousands 
of items in this monster warehouse, the 
movement of material is facilitated and 
expedited by the employment of three 
one-ton electric trucks. Two of there 
trucks are Elwell Parker Electric Com- 
pany type, which have flat truck bod- 
ics. When material is ordered out of 
the warehouse in quantity, the store- 
keeper merely mounts the truck and 
drives to the various bins, gets his load 
and returns to the shipping platform. 
Material required from the second and 
third floors is reached by an electric 
elevator large enough to accommodate 
the trucks employed. The third truck 
is Automatic Transportation Company 
crane type, designed for handling heavy 
valves and fittings. The crane hoist is 
driven by electricity and it is merely 
necessary to drive up to the heavy fit- 
ting desired, tie to it with chains and 
lift it clear for removal to the waiting 
delivery truck at the door. In this 
manner the movement of very heavy 
material from the warehouse is accom- 
plished with both ease and speed. 


Trucks on Schedule 

No one is allowed inside of the stock 
rooms proper, except those actually 
employed in the delivery of materials. 
The mechanic is not permitted to visit 
the storehouse to gather material ex- 
cept in cases where delivery is urgent- 
To avoid the usual influx of employees 
from all over the plant the storehouse 
delivers all material required to any 
part of the plant by automotive truck. 
This truck makes hourly deliveries 
throughout the entire plant, and all 
material desired at any point in the 
yard is requisitioned by telephone. 
Fully 90 per cent of all of the items 
disseminated is handled in this man- 
ner. Special or hurry up orders are 
carried to the job by storehouse em- 
ployees on bicycles, of which the store- 
house has four. But such delivery is 
the exception rather than the rule, for 
shop and labor foremen are able to an- 
ticipate their wants an hour in advance, 
and by so doing they receive their ma- 
terial by truck delivery from the store- 
house. 

Most of the material purchased by 
the Standard Oil Company is bought 
on specifications as determined by its 
Specification or Material Testing Di- 
vision. All of the material purchased 
by the company is inspected and certi- 
fied by employees of this department 
before it enters the storeroom for “sell- 
ing” to the plant. Materials must be 
standard and meeting specifications of 
both the manufacturer and the com- 
pany before they are accepted by this 
department. Such items as_ ther- 
mometers and hydrometers and kin- 
dred supplies are checked against 
certain standard certified instruments 
upon receipt and any faulty material is 
rejected. 

The company has also developed a 

(Continued on Page 96.) 
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Average Depreciation of Refinery and 
Gasoline Equipment 


For accounting purposes some basis must be arbitrarily 
fixed for estimating the term of usefulness of all items 


OVW HAT is the most nearly 
correct percentage depre- 
ciation of the various types 
of equipment used in the refining and 
natural gasoline industry?” 

This is one of the most frequent 
questions in the minds of executives, 
and is given particular thought by the 
auditors and comptrollers of the vari- 
ous organizations engaged in these 
branches of the industry. 

All who are interested in this subject 
think of three different factors in con- 
nection herewith. These important 
points are as follows: 

1. How many years of useful life is 
possessed by the particular piece of 
equipment or unit? 

2. What is the salvage value of that 
equipment or unit after it can no long- 
er be actively operated? 

3. What is the yearly depreciation 
of a particular piece cf equipment or 
unit in use in the refining and natural 
gasoline industry? 

In this article the rate of deprecia- 
tion first will be discussed in a gen- 
eral way; that is, the percentage de- 
preciation figures that will be given 
will be average figures, from such devi- 
ations can be made by an accountant as 
are necessary to meet some particular 
er unusual refinery condition. There- 
after, the exact depreciation percent- 
ages in use by one organization oper- 
ating several different refineries in 
various parts of the country will be 
given. And, following that, will be 
given information relative to deprecia- 
tion in the natural gasoline industry. 


Refinery Equipment 

Refinery equipment, which is neces- 
sary for converting the crude petro- 
leum into finished, marketable petro- 
leum products, may be classified (de- 
pending upon the type of refinery built 
and the period of time for which there 
is an assurance of a crude supply for 
the operation of the refinery) as fol- 
lows: 

1. Complete refinery of modern con- 
struction, equipped with a_ cracking 
plant and a plant for the manufacture 
of lubricating oils. 

2. Skimming plant type of refinery, 
of modern construction, making only 
light oils and fuel oils. 

3. Complete, modern refinery locat- 
ed in the Mid-Continent, Gulf-Coastal 
or Appalachian regions, and assured of 
a crude supply for the refinery during 
the life of the fields east of the Rocky 
Moutninn.wie etaoin un un un unaoi 
Mountains. 
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4. Complete refinery of average 
construction located in a region where 
it can obtain a crude supply for a pe- 
riod of time equal to or greater than 
the life of the refinery. 

5. Complete refinery or skimming 
plant of poor construction, or similar 
types of plants located in a region 
where the refinery is not assured of a 
supply at least equal to or greater than 
the estimated life of the refinery. 

The different units and equipment of 
a complete refinery, for convenience in 
discussion, may be grouped together in 
the following manner: 

1. Distillation equipment: Stills, 
towers, condensers, heat exchangers, 
etce.; batch agitators and continuous 
treating plant equipment; also, ab- 
sorption or compression gasoline plant 
equipment. 

2. Cracking plant, complete. 

3. All pipes and fittings. 

Railroad sidings. 

Boiler and power plants, includ- 
ing boiler, superheaters, engines, tur- 
bines, pumps, etc.; in fact, all boiler 
and power plant equipment. 

6. Lubricating plant: Includes all 
equipment relating to the manufacture 
of lubricating oils and greases that has 
not been given any other classification, 
such as, percolation filters, contact 
filtration equipment, chilling machines, 
rcfrigeration equipment, Sharples de- 
waxing equipment, compounding and 
barrel house equipment, etc. 

7. Buildings of all types. 

8. Bleacher, run-down and _ field 
storage tanks. 


we 


Life of Equipment 

No refinery equipment is given any 
salvage value at the end of its period 
of useful life. 

All distillation and treating plant 
equipment, as well as absorption or 
compression gasoline plant equipment, 
has an average serviceable life of seven 
years. The yearly depreciation rate, 
therefore, is 14 2/7 per cent. 

All cracking plant equipment, all 
pipes and fittings in use about the re- 
finery and all railroad sidings are de- 
preciated at the rate of 12% per cent 
each year, since the length of their 
useful life is about 8 years. 

All boiler and power plant equipment 
and all lubricating plant equipment is 
useful, on the average, for about 10 
years. The depreciation rate on this 
class of equipment, therefore, is 10 per 
cent per year. 

Buildings in a refinery of modern 
construction are usually of first-class 





construction, and are expected to have 
a useful life of at least 20 years. Con- 
sequently, the depreciation rate of well 
constructed buildings is low—only 5 
per cent per year. 

Tanks in a refinery, almost without 
exception, are of the above ground and 
permanent type. 

Tanks of this general type may be 
divided into four, main, different 
groups as follows: 

1. Steel tanks; having a capacity of 
from 5,000 to 55,000 barrels. 

2. Steel tanks, having a capacity of 
from 2,500 to 5,000 barrels, 

3. Galvanized iron tanks, having a 
capacity of from 500 to 5,000 barrels. 

4. Galvanized iron tanks of _ less 
than 500 barrels capacity. 


Tank Life 

At the end of its years of useful life, 
no tank whatsoever is considered as 
having any salvage value. 

Steel tanks of from 5,000 to 55,000 
barrels capacity will have have an av- 
erage life of 20 yeras, hence they are 
depreciated at the rate of 5 per cent 
each year. 

Steel tanks, 2,500 to 5,000 barrels in 
capacity and galvanized iron tanks of 
from 500 to 5,000 barrels capacity— 
each will be useful for, approximately, 
12 years. Hence their depreciation is 
considered as being 81/3 per cent per 
year. 

Galvanized iron tanks of less than 
500 barrels capacity are rated as being 
useful for eight years and are depre- 
ciated at the rate of 12% per cent each 
year. 

Modernly-built tank cars will have 
an average length of useful life of 20 
years. They have no salvage value at 
the end of that time; and therefore, 
their yearly depreciation rate is only 
5 per cent. 

Under the heading of “Tankers and 
Accessory Equipment” are to be in- 
cluded: 

1. Oil tankers (of modern con- 
struction), 

2. Barges, tugs and small boats. 

3. Docks and wharves. 

None of this equipment has any sal- 
vage value. 

Modern, well-constructed oil tankers 
will be serviceable for 20 years. Hence, 
they are depreciated at the rate of 5 
per cent each year. Barges, tugs and 
boats of smaller size do not have a 
long period of useful life—only about 
5 years; they, therefore, have a yearly 
depreciation rate of 20 per cent. Like- 
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wise, docks and wharves (as a general 
rule) do not prove useful very long— 
approximately 6 years—and hence 
162/3 per cent each year is the rate 
at which they are depreciated. 

As a whole, a complete refinery will 
show an average yearly depreciation 
rate of 10 per cent. 

A skimming plant type of refinery 
of modern construction, making only 


light oils and fuel oils, is depreciated 


in accordance with the depreciation 
rates on similar types of equipment in 
use in a complete refinery. 

A complete, modern refinery located 
in the Mid-Continent, Gulf-Coastal or 
Appalachian regions, and assured of a 
crude supply for the refinery during 
the life of the fields east of the Rocky 
Mountains, will have a long period of 
usefulness—at least, 20 years. A plant 
so located, therefore, depreciates at the 
rate of only 5 per cent each year. 





Refinery Life 

A complete refinery of average con- 
struction, located in a region where a 
crude supply can be cbtained for a pe- 
riod of time equal to or greater than 
the life of the refinery, will have, ap- 
proximately, a 10-year period of use- 
ful life, and hence shows a yearly de- 
preciation rate of 10 per cent. 

On the other hand, a complete refin- 
ery or skimming plant of poor con- 
struction, or a similar type of plant lo- 
cated in a region where the refinery is 
not assured of a crude supply for a 
period of years at least equal to or 
greater than the estimated life of the 
refinery, shows a high, yearly deprecia- 
tion rate—162/3 per cent—since this 
type of plant can not be planned on to 
prove useful for longer than a 6-year 
period of time. 

J. B. Rathbun (Petroleum Age, Is- 
sue of April 1, 1926, Page 59) gives 
slightly different percentage deprecia- 
tion rates in a few cases from those 
given by the writer, and, primarily be- 
cause he mentions specifically salvage 
and junk values that the writer does 
not give his table and comments on 
the depreciation of refinery plants and 
equipment are quoted below in full. 
The salvage and junk value of equip- 
ment, and how such accounts shall be 
handled is largely a matter of opinion 
as to how the accounts can be handled 
most simply and accurately. 

The reader probably has noted that 
throughout this article attention was 
called by the writer to the fact that 
the refinery equipment under discus- 
sion was considered as having no “sal- 
vage value” at the end of the deprecia- 
tion period. It is further to be noted, 
however, that, although at the end of 
the period of time mentioned the writ- 
er takes the attitude that the equipment 
possesses no so-called “salvage value” 
for the purpose for which it was pu:- 
chased originally, it still may have an 
appreciably high junk value (an esti- 
mate as to the junk value of each piece 
of equipment was not given by the 
writer). One of the best methods of 
handling “junk value” account. is to ap- 





praise the equipment as junk, charge 
the appraisal account, in which the 
equipment when new was carried, at 
the disposition price when that partic- 
ular piece of junk equipment is sold. 

Rathbun’s table and comments on 
refinery depreciation follow: 

“In the following table the deprecia- 
tion, salvaging value and “junking” 
value are listed separately. By salvage, 
we understand the value remaining at 
the end of service in actual use. Junk 
value expresses the value of the metal 
sold as scrap, but not the value due to 
further service as repair parts or sup- 
plements to newer apparatus, 

“Note—It is assumed in the above es- 
timates that the plants are located east 
of the Rocky Mountains in an average 
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charge is in the material. With some 
machinery there are certain parts which 
can be used as replacements or in 
erecting new machines after the ma- 
chine as a whole has ceased to func- 
tion. This is salvage material. When 
the useful life of certain items falls to 
zero, taking the machine as a whole, 
some of the material may be salvaged, 
while on others a certain amount may 
be recovered from the junk. This is 
indicated in the last column to the 
right.” 


Actual Figures 
The actual depreciation percentages 
on refinery equipment in use at the 
present time by one corporation oper- 
ating several] refineries are shown be- 





Table 1 
Depreciation 
Depre- (yearly) minus 
Useful ciation Salvage Junk Junk or 
life per value value salvage 
years year (replacement) (scrapped) value 
Per Cent Per Cent Per Cent Per Cent 
Name or Location. 
Refinery Items— 
eS Ai Ce eA es a ee 20 5.00 0.00 5.00 4.75 
Power plants, building and machinery. .10 10.00 6.00 8.00 8.60 
EN OT Oe ee Cine ee 10 10.00 5.00 10.00 8.50 
MieCtrical GistFIPUtiON: 6. 0c ccc ccccsece 10 10.00 8.00 8.00 8.40 
Docks, harbor improvements ......... 8 12.50 0.00 0.00 12.50 
Stills, condnesers, agitators, etc. ....... 8 12.50 0.00 5.00 si 
| ee et eee 8 12.50 0.00 5.00 shale 
Lubricating oil filters, presses, chillers 
© CARRERAS Ne Sah Set AE a a, Pa 10 10.00 5.00 5.00 9.00 
Temes, toediee t4cks, C16. 65. oi ois ics 20 5.00 5.00 8.00 4.35 
Complete Plants— 
Complete modern refineries of first-class 
construction served with pipe lines ..20 15.00 6.00 8.00 4.30 
Complete refineries of average con- 
construction, served with trunk pipe 
RES on tier peer Parents 1 10.00 5.00 5.00 9.00 
Complete refineries, cheap construction 
or located where supply of crude is 
not assured for the life of plant ...... 7 14.28 5.00 5.00 ina 
Skimming plants, complete ............ 6 16.66 5.00 6.00 Saisie 


Cracking plants, compelte ............. 


climate, either inland or near fresh 
water. When near the ocean or where 
salt air can strike the iron work there 
will be greatly increased depreciation 
of the tanks, piping or structural steel 
due to corrosion. This same is true of 
plants located in very humid climate. 
A similar rapid depreciation will take 
place when the crude contains much 
sulphur, salt water or grit. Coal high 
in sulphur will affect the stills when 
coal is used. 

“It is also assumed, except in one 
specially specified case, that the refiner- 
ies are so located that a continuous sup- 
ply of crude may be obtained during the 
life of the plant by trunk pipe lines. 
The limitation placed on the life of a 
refinery by the period of oil supply is, 
of course of the greatest importance. 

“The junking or scrapping value de- 
pends much on the relation of the la- 
bor charge to the material charge and 
this, of course, varies with different 
classes of material. Thus in the case 
of a steam engine where the manufac- 
turing labor is about 75 per cent of the 
total cost (including overhead), the 
scrapping value will be less than with 
rails where the greater part of the 


8 12.50 5.00 5.00 oe 





low. For convenience these are classi- 
fied by the writer according to the 
rate of depreciation and then listing 
under each percentage rate all the re- 
finery equipment that is depreciated 
according to that particular rate. 

25 per cent yearly depreciation rate: 

1. All steam hose in use around the 
refinery. 

2. Furnaces, flues and chimneys, 
dephlegmators and expansion cham- 
bers of the pressure stills. 

3. Gasoline crawler crane. 

20 per cent yearly depreciation rate: 

1. Locomotive. 

15 per cent yearly depreciation rate: 

1. Tools and supplies used around 
crude and rerun stills. 

2. Pumps and heat exchangers at 
crude and rerun stills. 

3. All pumps for general use. 

Fuel oil heaters at pressure stills. 
Air heaters at pressure stills. 
Coke conveyor at pressure stills. 
Pumps at pressure stills. 
Hoists at pressure stills. 

. Motors at pressure stills. 

10. Air compressors at 
plant. 


COON Aus 


treating 


(Continued on Page 88.) 
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aily and Monthy Records Make 
Annual Inventory Easier 


ITH the operation and main- 
tenance of a plant engaged in 
the processing of crude petro- 
leum one ef the interesting problems 
that engages the attention of the audit- 
ing department and others is the plant 
inventory. The daily inventory, the 
monthly inventory and the inventcry 
at the end of the year are inscpcrably 


linked together but there is a distinc- 
: z= é 

tion between them that must not de 
overlooked. The daily inventory 1s 


usually simplified as much as possible 
giving consideration to such matters as 
crude in stock, crude runs, yields, fuel 
oil consumed and power generated 
with labor distribution, material bought 
and other incidentals which are solely 
concerned with the daily plant opera- 
tion. 

The monthly inventory or report of 
refinery operations ccvers more thor- 
oughly the field of a complete plant 
analysis from crude runs to deprecia- 
tion. From the montily inventorics 
the full year’s report is made accurate- 


ly and without an addition of office 
force or necessitating any unusual 
rush of work at that time. Too, the 


monthly inventory gives an insight in- 
to the financial side enough so that it 
is easily seen whether a balance is 
being maintained. whether the plant is 
making or losing money and pointing 
out with facts and figures the side that 
is making the profit and the one that 
is causing a loss. 


The monthly report usually covers, 


Yields, Costs and Realizations with a 
separate heading for Products Mcenu- 
factured and Values.—Anatysis of Op- 
erating Expenses.—Charges to Stills. 


Under the head of Products Manufac- 
tured and Values comes,—Products.— 
Gasoline.—Barrels per day.—Percent 
of Charging Stock.—Value per barrel 
Stock. Naphtha.—Kero- 
sene.—Kerosene Distillate —Gas-Oil.— 
Benzine.—Topped Crude—Fuel Oil.— 
Coke and Loss with each product list- 
ed separately. Under Anal:-sis of Op- 
erating Expenses would come _ these 
items: Operating Labor.—Maintenance 
Labor.—Supervision.—Fuel Oil Con- 
sumed —Royalties Expended.—Operat- 
ing Supplies—Maintenance Supplies.— 
Chemicals.—Light and Power.—Liabil- 
ity Insurance.—Depreciation and Ob- 
solete Material—lInsuranee ond Taxes 
and Office Expenses. Under the head- 
ing of Charges to Stills is found items 
such as Source of Charging Stock.— 
Designated Field.—Pipe Line Carrier. 
—Casinghezd for Blends. Along with 
these is carried the Number of Barrels 





of Charging 


Received. — Daily Average. — Estab- 
lished Gravity.—Percent of Crude from 
Each Field and Well. 


Transportation 


Cost and Total Cost of Charging Stock 
at Stills. 
Annual Inventory 

The inventory at the end of the year 
then is more of a recapitulation. The 
year’s end would find a complete anal- 
ysis of the plant covering all phases 
from the initial investment in plant 
equipment to realizations from opera- 
ticn allowing for an average deprecia- 
tion of 10 per cent in plant equipment 
for the year’s operation. In complet- 
ing the monthly inventory considera- 
tion is also given to vital subjects such 
as Gross Return of All Products Man- 
ufactured.—Net Gain or Less per Bar- 
rel of. Crude Run.—And Net Gain or 
Loss in Dollars per Day. 

A conservative estimate of a 10 per 


cent depreciation in refinery equipment 
is an established average for a year’s 
operation in a Mid-Continent refinery. 
However, where products are run con- 
taining high percentages of sulphur 
compounds and heavy oils and- where 
steam power is generated from water 
high in scale forming compounds this 
average bill will vary upward. For in- 
stance the fractions: distilled from 
heavy crudes containing over one per 
cent in sulphur in passing through the 
sytsem will have a high corrosive ef- 
fect especially in the condenser coils 
and also in the towers: Whefe ‘the 
boiler feed water is high in scale form- 
ing carbonates the coke if allowed to 
form in the boiler tubes will necessi- 
tate frequent replacement due to hot, 












































Engineer’s Report of Operation for 24 Hours Ending 7 A. M. ——— —1926 
Total Stock on hand, —_— —RBbls. 
Stock Delivered —-——Bbls. 
Charge Stock on hand, — —-—————Bbls. 
Loss or long ——_—+_———Bbls. 
Charge stock consumed a le 
Still charges, —_—_-——— Bbls. 
Through towers, —— Bbls. 
Total re-charge stock made in stills -——— Bbls. 
Re-charge stock made in stills, TT 
Benzine made, — —————Bbls. 
Fuel oil residium made, —_— Bbls. 
Refining Loss, ining Bbls. 
Benzine delivered to —————___ —_——— Bbls, 
Fuel oil delivered to ————______. a 
Recharge stcck delivered to — ——————_____ —_——— Bbls. 
——_—_ ——_________—— - —— ———— Bbls. 

RECAPITULATION 

| Still Charges | Per | : Per 

Barrels Cent Recoveries Cent 

R. 0. | R. O. 

| | | 
Raw Oil to Stills bet | | 
Recharge stock to stills — 
Benzine Recovery ig emesis Dnetnaai ES POMS Oe 
Fuel Oil Recovery tiga iat delta oad: e See F 
Recharge Stock Recovery —— = lias scxih died ii 
Refining Loss ——____ ie | Ree: ARP RS 

| | 

Sees | 7 es 

REMARKS: 
Signed 
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spots. In cracking heavy oils the usual 
life of the furnace tubes is short. Or- 
dinarily these must be replaced com- 
pletely twice each year and sometimes 
more frequently. The high tempera- 
tures which refinery equipment is sub- 
jected to is constantly wearing down 
the resistance of brick installations and 
metal with which it comes in contact 
so that the average yearly depreciation 
of 10 per cent is a fair average. 


Obsolete Equipment 


Obsolete material and depreciation 
are in a sense synonymous. Plant ma- 
terial that no longer functions as it 
should or where it is seen that its use 
in connection with plant operation is 
causing a financial loss is usually dis- 
cerded and counted with depreciation. 
Although tnis material may be in good 
mechanical condition for additional 
years of service the fact that it is no 
longer applicable to the situation, and 
other means are known which will re- 
place it with profit, it is then replaced 
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When the time arrives at the end of 
the year for a complete plant inventory 
setting a basis on which to figure tax- 
es, new insurance and plant re-align- 
ment usually a plan is drawn up in or- 
der such as the following: Office 
Building, Equipment and Furniture.— 
Laboratory Building Equipment and 
Contents. — Warehouse Building, 


. Equipment and Contents.—Crude and 


Steam Stills—Condenser Boxes and 
Pipe Coils—Machine Shop and Con- 
tents—Pump House, Equipment and 
Contents.—Boiler House and Contents. 
—Water Wells and Equipment.—Elec- 
tric Station and Equipment.—Steel 
Storage Tanks.—Other Tanks.—Gaso- 
line Wagons, Pumps and Miscellane- 
ous Material. Loading Rack and 
Switch Track. As was mentioned above 
much time is saved in completing these 
inventories and plant analysis by keep- 
ing the daily, and monthly inventories 
complete and up to date so that at the 
end of the year the auditing depart- 
ment will have a basis upon which to 
work. 





MONTHLY INVENTORY OF REFINERY OPERATIONS 





Yields, Costs and Realizations 
Products Manufactured Yield _ Percent of M é an 
and Values Bbls. Per Day Charging Stock Value Per Unit 





Gasoline 





Naphtha e | i 





Kerosene 





Kero- Dist 





Gas-Oil 





Benzine 





Topped Crude _ 
Fuel Oi!  —=s_— 
Coke 





























Analysis of Operating Expenses: Monthly 


Basis 








OP. Labor 





M. Labor 





Supervision 





Fuel Oil 





Royalties 








OP. Supplies 





M. Material 





Chemicals 





Light and Power 





Insurance and Taxes 





Depreciation and Obsol. 





Office Expense 





Total 





Gross Returns All Prod. 





Net Gain or Loss per Bbl. of Crude run 





Net Gain or Loss $’s per Day 
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Wichita Falls Plant Uses 
Panhandle Crude 


Wichita Falls, Texas.—Texas Pan- 
handle crude is being used by Reece S. 
Allen in operating the Miller Petro- 
leum Company’s 3000 barrel skimming 
and cracking plant at Wichita Falls. 
This plant was recently leased by Al- 
len for a period of one year, with a 
short time cancellation clause in the 
contract, and the bulk of the crude sup- 
ply is to be obtained from the Mid- 
West Exploration Company on con- 
tract. 

Crude deliveries from the Mid-West’s 
producing properties in the Hutchinson 
County section of the Texas Panhandle 
to the Wichita Falls plant are being 
made in tank cars, which are loaded at 
Mid-West’s Borger rack. 

Allen is the pioneer refiner of Pan- 
handle crude, having erected the first 
plant in the Texas Panhandle at Ama- 
rillo during the early stages of the oil 
development in the district. This plant 
is being operated under the name of 
the Amarillo Refining Company with 
good success on the crude, and enjoy- 
ing an especially good market for all 
fuel oil produced, account of the heavy 
demand of railroads serving Amarillo. 





Taft, Calif—Unusual interest was 
shown here November 15 at the first 
meeting of the Taft branch of the Cali- 
fornia Natural Gasoline Association in 
the work of that organization. 

Among routine affairs of the meeting, 
R. E. Cameron of the Standard Gaso- 
line Company was elected chairman of 
the Taft branch; M. H. Morgan, of the 
Lovell Gasoline Company, was elected as- 
sistant secretary in charge of Taft 
branch activities, and D. G. Geraldine of 
the Pan American was made a member of 
the state program committee. 

December 4, 1925, membership .of the 
association throughout the State of Cali- 
fornia was less than 20. Today, lunch- 
eons of the Los Angeles branch of the 
association are rarely attended by less 
than 120. A larger factor in the or- 
ganization’s growth is the excellency of 
material derived from open discussion 
at meetings. 

Early in the history of the organiza- 
tion, the interest displayed in it came 
largely from individuals. At present, 
however, there is a marked tendency to- 
ward growing interest in the association 
on the part of operating corporations. 





H. B. Earhart, president of the 
White Star Refining Company of West 
Virginia, operating the White Star re- 
finery at Wood River, Illinois, an- 
nounces the appointment of J. B. Ed- 
wards, at present in charge of opera- 
tions at the refinery, to the position of 
vice-president and general manager. 
Mr. Edwards has had a long and varied 
experience in the oil industry, coming 
to White Star from the Tidewater Oil 
Company where he was manager of the 
Baytown refinery of Tidewater and a 
member of the board of directors of 
that company. 














JANUARY, 1927 


A Gulf Publishing Company Publication 


41 


Manufacturing Stressed on 
A. P. I. Program 


Committee named to formulate plans for co-ordinating 
technical activities of the industry 


Tulsa, Okla—Petroleum refining and 
natural gasoline manufacturing came in 
for a greater share of the program of the 
seventh annual meeting of the American 
Petroleum Institute than at any previous 
meeting of the body. 

The trend of the various activities of 
the Institute seems to be toward consid- 
eration of technical matters in its group 
meetings and this, no doubt, is responsible 
for the larger effort devoted to the man- 
ufacturing branch of the petroleum in- 
dustry. 

Sessions of the Institute began Decem- 
ber 7, following a day of committee ses- 
sions, and closed December 9. While all 
activities of the Institue bear a relation 
to the manufacturing branch of the in- 
dustry, no effort will be made here to 
report all accomplishments of the meet- 
ing. Only the outstanding general re- 
sults and those specifically 
devoted to the manufactur- 
ing branch will be reported. 


Resolutions 
The resolution of the board 
of directors to seek legisla- 
tion whereby the production 


of oil pools may be con- 
trolled through agreements 
was the most far reaching 


step ever undertaken by the 
Institute. The _ following 
statement on conservation 
measures was issued by the 
board of directors at its final 
session December 9: 

“The Board of Directors of 
the American Petroleum In- 
stitute today had under con- 
sideration the preliminary re- 
port of the Federal Oil Con- 
servation Board, consisting 
of Secretaries Work, Hoo- 
ver, Davis and Wilbur. 
far- 
line 


“Two important and 
reaching resolutions in 
with the recommendations of 
the conservation board were 
adopted by the Board of Di- 
rectors of the Institute. 


“One, that the prevention 
of the waste of gas is cf par- 
amount importance to the 
conservation and economical 
production of oil; and the 
other, approving in principle, 
agreements by producers 
having for their purpose the 
economical and orderly pro- 
duction of oil. 


By GRADY TRIPLETT 


“On the vitally important question of 
waste of gas, the conservation board rec- 
ommended, ‘legislation with the declared 
purpose of conservation to stop waste of 
gas, the loss of its content of gasoline, 
and the even greater loss incident to re- 
duction of gas pressure in the oil sands. 

“The resolution of the directors of the 


Institute on this subject was as_fol- 
lows: 
“Resolved, that we endorse the con- 


clusion of the Federal Oil Conservation 
Board in its report of September, 1926, 
that the prevention of the’ waste of gas 
incident to the production of oil is of 
paramount importance in the conservation 
and economical production of oil, and 
the president of the Institute is requested 
to appoint a committee of seven to de- 
vise and suggest to this board or the 
executive committee such measures as 





E. W. CLARK 
President of the American Petroleum Institute 


will enable the industry, while continu- 
ing to meet the consumption requirements 
of petroleum and its products, to con- 
serve in its natural state such reserves of 
petroleum as may not then be required 
for consumption.” 


Legislation 

On the question of legislation to make 
possible agreements between producers in 
developing an oil pool, the directors 
passed the following resolution: 

“Resolved, That the president of the 
Institute appoint a committee of seven 
to formulate and reocmmend to _ this 
board or its executive committee at the 
earliest practicable date a program of 
legislation, Federal and State, to be ad- 
vocated by the Institute giving sanction 
and effect to agreements by oil produc- 
ers for the curtailment of production in 
pools where and during pe- 
riods when there is overpro- 
duction, having for their pur- 
pose the economical and or- 
derly production of oil.” 

Following the passage of 
these resolutions, E. W. 
Clark of the Union Oil Com- 
pany, Los Angeles, the new- 
ly elected president, named 
the following committee for 
the first of the resolutions: 
E. W. Marland, chairman, 
Marland Oil Company, Pon- 
ca City; Sid Keoughan, Con- 
tinental Oil Company, Den- 
ver; Henry McGraw, Gypsy 
Oil Company, Tulsa; J. Ed- 
gar Pew, Sun Oil Company, 
Dallas; W. S. Farish, Hum- 
ble Oil & Refining Company, 
Fouston; LL. P. St. -Clair, 
Union Oil Company, Los 
Angeles; Thomas A. O’Don- 
nell, California Petroleum 
Corporation, Los Angeles. 

President Clark named the 
following committee to draft 
the legislative program: 
Amos L. Beaty, The Texas 
Company, New York, chair- 
man; James A. Veasey, Car- 
ter Oil Company, Tulsa; C. 
B. Ames, Oklahoma City; 
John C. Townes, Humble Oil 
& Refining Company, Hous- 
ton; A. L. Weil, General Pe- 
troleum Corporation, San 
Francisco; Axtell J. Byles, 
Tide Water Oil Company, 
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New York; F. C. Proctor, Gulf Pro- 
duction Co., Houston. 


Technical Study 

Bearing directly on the manufacturing 
branch of the industry was the movement 
begun for a study, looking toward the 
coordination of the technical activties 
within the whole oil industry. This was 
brought before the group meeting on 
Petroleum Refining and its products by 
Frank A. Howard, president of the Stand- 
ard Development Company, who present- 
ed a paper, “The Relationship of the A. 
P. I. Technical Activities to Other Tech- 
nical Society Activity.” 

After pointing out the many activities 
that exist in the effort of the: several 
technical societies to keep pace with the 
technical trend within the petroleum in- 
dustry, he said: 

“Through many different channels the 
serious nature of this situation has come 
to the attention of the officers and staff 
of the American Petroleum Institute and 
an effort has been made by the president 
of the institute during the present ses- 
sions to secure the views and advice of 
a group of technical executives, nomi- 
nated by the board of directors of the 
Institute. 

“The organization and growth of the 
various scientific and technical societies 
which are now almost innumerable has 
been for the most part a spontaneous ef- 
fort of the professions themselves to pro- 
vide for their own members facilities for 
the dissemination of knowledge and ex- 
perience, and for the making of personal 
contacts. On the part of the industries 
who employ the members of these pro- 
fessions, the support, and consistent sup- 
port, by releasing their employees for 
purpose of attending society meetings and 
even paying their dues and traveling ex- 
penses, amounts to almost universal ac- 
ceptance of the useful place of the tech- 
nical society in the scheme of modern 
business. On the part of the petroleum 
industry this recognition and support has 
been generous.” 

Then he listed a number of societies, 
whose programs usually are devoted in 
part to the technical problems of the 
petroleum industry. These, he said, run 
the number of meetings that a man may 
desire to attend to such a number that 
the loss of time is serious, while attend- 
ance is expensive. After showing what 
the technical men of the petroleum in- 
dustry had done and would continue to 
do toward cooperating with existing so- 
cieties, he continued : 

“But having done all of this we still 


find that our house is in disorder. Many 


suggestions have been made to me as 
to how to set it in order. These divide 
into two general lines: One is that we 
should invite our friends and relatives, 
the technical. societies, to join us in the 
house cleaning. The other is that we 
should do it ourselves. It seems to me 
that the latter is the more reasonable 
course. If the time ever comes when it 
is necessary and feasible to attempt to 
define the relative spheres of activity of 
the learned societies and technical asso- 
ciations as between one another and the 
petroleum industry, that time is far dis- 
tant. Until the petroleum industry has 


organized its own technical society work 
and made an assured success of such an 
organization, it would seem unnecessary 
to consider seriously the bogey of dupli- 
cation of effort. It is not duplication of 
effort that is our trouble, but lack of 
effort. 

“It seems clear to me, therefore, that 
our problem is one of building, not tear- 
ing down nor attempting now to co-ordi- 


nate. 


“I do not feel that I can now offer 
any definite program for enlarged and 
better organized technical work, but for 
the reasons which have been given, a 
program should be outlined, and it should 
be based upon the principle of direct con- 
structive effort by the petroleum industry, 
within and for itself, as the first step.” 


Associations Help 

The Board of Directors of the Institute 
later named the following committee to 
study the problem of the future activity 
of the technical men of the petroleum 
industry: E. W. Isom, Sinclair Refining 
Company, chairman; R. E. Haylett, 
Union Oil Company of California; Ralph 
Holloran, Standard Oil Company of Cal- 
ifornia; R. E. Wilson, Standard Oil Com- 
pany of Indiana; K. G. McKenzie, The 
Texas Company; D. G. Delbridge, At- 
lantic Refining Company; E. DeGolyer, 
Amerada Petroleum Corporation. 

Both the Western Petroleum Refiners 
Association and the National Petroleum 
Association cooperated with the Institute 
in the program of the group session of 
the evening of December 8, devoted to 
petroleum refining. Dr. G. G. Brown, 
representing the Association of Natural 
Gasoline Manufacturers, was on the pro- 
gram on motor fuels. 

Considerable of the work of the group 
on uniform accounting within the oil in- 
dustry was devoted to refining and nat- 
ural gasoline manufacture. 

The group session on safety methods 
dealt in part with the prevention of acci- 
dents around refineries and natural gas- 
oline plant. Fire prevention, too, was a 
subject that touched frequently on the 
manufacturing branch of the industry. 
Transportation gave considerable to man- 
ufacturing. 

The new president, E. W. Clark, was 
elected to succeed W. S. Farish, who 
served but one term. 

William N. Davis of the Phillips Petro- 
leum Company was reelected vice-presi- 
dent, representing production. L. L. Mar- 
cell of the White Eagle Oil & Refining 
Co., Kansas City, was elected vice-presi- 
dent, representing manufacture. R. D. 
Benson of the Tide Water Oil Company 
was re-elected vice-president, represent- 
ing distribution. 

Other offcials re-elected are Amos 
L. Beaty of The Texas Company, treas- 
urer; R. L. Welch, general secretary and 
counsel; W. R. Boyd, Jr., assistant gen- 
eral secretary and counsel; Lacey Walk- 
er, assistant treasurer. 


Committees Named 
The executive committee is composed 
of the five officials, ex-officio, one re- 
tiring president, ex-officio, and the fol- 
lowing: R. W. Stewart, Standard Oil 


Company of Indiana; George S. Davison, 
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Gulf Oil Corporation; J. Edgar Pew, 
Sun Oil Company; H. L. Doherty, H. L. 
Doherty & Co.; Walter C. Teagle, 
Standard Oil Company of New Jersey; 
E. W. Marland, Marland Oil Company. 

The membership committee is composed 
of J. F. Lucey, Lucey Petroleum Com- 
pany; J. W. Van Dyke, Atlantic Refin- 
ing Company; F. B. Henderson, Asso- 
ciated Oil Company; Frank B. Fretter, 
National Refining Company; Roy B. 
Jones, Panhandle Refining Company. 

Directors re-elected are: L. P. St. 
Clair, Union Oil Company; F. H. Hill- 
man, Standard Oil Company of Cali- 
fornia; Dave S. Ewing, Ethel D. Com- 
pany; W. S. Farish, Humble Oil & Re- 
fining Company; H. R. Gallagher, Shell 
Company of California; Roy B. Jones, 
Panhandle Refining Company; R. D. 
Benson, Standard Oil Company of New 
Jersey; Edward Prizer, Vacuum Oil 
Company; K. R. Kingsbury, Standard 
Oil Company of California; Robert W. 
Stewart, Standard Oil Company of In- 
diana; Amos L. Beaty, The Texas Com- 
pany; J. Howard Pew, The Sun Oil Com- 
pany; F. B. Henderson, Associated Oil 
Company; W. G. Skelly, Skelly Oil Com- 
pany; E. W. Marland, Marland Oil Com- 
pany. 

Directors elected for the first time are: 
Arthur F. Corwin, Standard Oil Com- 
pany of New York; Frank B. Fretter, 
National Refining Company; S. C. Col- 
lins, Marland Refining Company; C. H. 
Kountz, Prairie Pipe Line Company; 
John Reid, Joseph Reid Gas Engine 
Company; S. A. Guiberson, Guiberson 
Corporation. 

The board of directors voted to in- 
crease the number of directors to 60 and 
selected the following seven to complete 
the directorate: L. V. Nicholas, Na- 
tional Petroleum Marketers Association; 
W. S. Fitzpatrick, Prairie Oil & Gas 
Company; D. M. Folsom, San Francisco; 
E. R. Brown, Magnolia Petroleum Com- 
pany; H. M. Dawes, Pure Oil Company, 
Taylor Alderdice, National Tube Com- 
pany; John H. Markham, Jr., Tulsa. 


Will Erect Absorption 
Plant at Oil City 


Shreveport, La. — The natural gas 
production on the Louisiana Oil & Re- 
fining Corporation’s property in Caddo 
Parish, near Oil City, has been con- 
tracted by Warren J. Anson, who 
maintained an office in the Brewster 
building, Shreveport, and an absorption 
plant will be erected shortly. A type 
“C” Newton process plant is being con- 
sidered, and the natural gasoline pro- 
duction is expected to reach 3000 gal- 
lons daily, with surplus gas available 
fer further plant expansion. 


Enlarge Gasoline Plant at 
Bossier City 


Shreveport, La—The Louisiana Oil 
Refining Corporation is planning to 
supplement the natural gasoline plant 
unit now being operated on still gases 
at its Bossier City skimming and 
cracking plant. 
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Accounting System for the Natural 
Gasoline Department 


With illustrative monthly statements presenting 
manufacturing costs and profit and loss results 


By GEO. F. WINTERS* 


General Auditor, Phillips Petroleum Co. 


r NHE natural gasoline industry 
has grown to such proportions 
during the last decade that most 

of the major producing oil companies 
now have a natural gasoline depart- 
ment. The operation of natural gasoline 
plants is not confined to the major oil 
companies for it is not uncommon to 
find such plants owned and operated 
by small corporations or even individu- 
als. A few corporations have built up 
large organizations by devoting all of 
their activities to the production and 
sale of natural gasoline. 

In this article, it is considered un- 
necessary to include a discussion of 
the current asset, current liability, re- 
serve, capital and surplus accounts, 
about which so much has already been 
written. The Trading Account, Mar- 
keting Expense, Gasoline Plant Oper- 
marketing expense, (5) net profit, (6) 
accounts appropriate for the use of 
the natural gasoline department, are 
discussed herein with illustrative state- 
ments presenting manufacturing cost 
and profits and loss results. 

The aecounting period for the natu- 
ral gasoline industry, so far as operat- 
ing results are concerned, is the cal- 
endar month and each plant is con- 
sidered on operating unit. Provision 
should be made in the account classi- 
fication for a complete record of the 
capital and working assets as well as 
the income and expense accounts for 
each plant. The profit and loss and 
manufacturing statements should be 
prepared monthly. 

A typical profit and loss statement 
for a plant (Statement 1) and a state- 
ment of manufacturing cost (State- 
ment 2) showing the per gallon cost 
of each operating account are present- 
ed. A summary of the profit and loss 
results of all plants of the company 
(Statement 3) shows in comparative 
form the (1) sales, (2) cost of gaso- 
line sold, (3) gross profits, (4) mar- 
keting expense, (5) net profit, (6) 
number of gallons sold, and (7) net 
profit per gallon, together with these 
operating results reduced to a “per 
gallon” basis. 


Chart of Accounts 
I. Trading Accounts: 
1. Gasoline Sales 
2. Gasoline Inventory 
3. Gasoline and Naptha Pur- 
chases ~ 





*Read before the accounting group of the 
American Petroleum Institute, Tulsa, Oklahoma, 
Dec. 9, 


1926. 


II. Marketing Expense Accounts: 


1. Tank Car Rentals 

2. Office Salaries 

3. Office Expense 

4. Advertising 

5. Discount allowed 

6. Outages and allowances 
7. Traveling Expense 

8. General Office Overhead 

9. Miscellaneous 

III. Gasoline Plant Operating Ac- 

counts: 

1. Gas Purchases 

2. Absorption Medium 

3. Operating Labor 

4. Special Labor 

5. Repairs 

6. Supplies 

7. Fuel 

8. Water 

9. Lubricating Oil 

10. Treating 

11. Electric Power 

12. Taxes 

13. Insurance 

14. Autombile Expense 

15. Office and Laboratory Ex- 


pense 
16. Depreciation 
17. General Office Overhead 
18. Miscellaneous 
19. Residue Gas Sales (Credit) 
IV. Plant and Equipment: 
Engines and Compressors 
Pipe 
Tanks 
Boilers 
Pumps 
Fittings 
Electric Equipment 
Recording and Indicating In- 
struments 
Office and Laboratory Equip- 
ment 
10. Other Equipment 
11. Buildings 
12. Masonry Construction 
13. Labor 
14. Freight and Hauling 
15. Miscellaneous 
16. Casinghead Gas Contracts 


PNA WN 
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Trading Accounts 

1. Gasoline Sales:—A general ledger 
account should be credited with the 
invoice value of all gasoline sales for 
the accounting period. The gasoline 
sales account is the controling account 
of the subsidiary analysis record of gas- 
oline sales. The subsidiary record may 
contain separate accounts for each gas- 
oline plant, showing the number of gal- 
lons sold and the invoice value of sales, 
or it may be a columnar record show- 


ing the total gasoline sales with plant 
distribution made thereon. A  com- 
plete record of the sales should be kept 
showing the gallons and the sales val- 
ue of all gasoline shipments made from 
each plant. 

The balance of this account should 
be closed into the profit and loss ac- 
count at the end of the accounting per- 
iod. 

2. Gasoline Inventory:— To this 
account should be charged the cost val- 
ue of the gasoline inventory at the time 
of the closing of the books. For state- 
ment purposes, a memorandum should 
be made in the account of the number 
of gallons of gasoline on hand. The 
value of the inventory is concurrently 
credited to the profit and loss account. 

The balance of the account will be 
closed into the profit and loss account 
in the succeeding accounting period at 
the time of closing the books. 

3. Gasoline and Naphtha Purchas- 
es:— To this account should be charg- 
ed the invoice purchase price, transpor- 
tation and delivery charges, of all gas- 
oline and naphtha purchased. The num- 
ber of gallons purchased should also 
be recorded in the account. 

The balance of this account should 
be closed into the profit and loss ac- 
count at the end of the accounting per- 
iod. 


Marketing Expense 

The total marketing expense for the 
accounting period may be recorded in 
a single general ledger controlling ac- 
count with subsidiary analyses, in 
which are recorded, for each plant, the 
marketing expenses classified accord- 
ing to the following account specifica- 
tions: 

II. Marketing Expense: 

1. Tank Car Rentals 

2. Office Salaries 

3. Office Expense 

4. Advertising 

5. Discount Allowed 
Outages and Allowances 
Traveling Expense 
General Office Overhead 

9. Miscellaneous 

The above chart of marketing ex- 
pense accounts which provides basic ac- 
counting classifications is described in 
detail as follows: 

1. Tank Car Rentals:— To this ac- 
count should be charged tank car ren- 
tals applicable to the accounting period. 
The tank car rentals may be the am- 
ount paid to tank line companies, or it 
may be the amount charged to market- 
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ing expense by the tank car department 
of the accounting company. 

2. Office Salaries:— To this ac- 
count should be charged the salaries of 
all employees of the marketing depart- 
ment. 

3. Office Expense:— To this ac- 
count should be charged all expenses 
incurred in the operation of the office 
or offices of the marketing department. 

4. Advertising:— To this account 
should be charged the cost of advertis- 
ing applicable to the accounting period. 

5. Discount Allowed:—To this ac- 
count should be charged the cash dis- 
count allowed to customers. 

6. Outages and Allowances:—To 
this account should be charged all out- 
age claims and allowances credited to 
customers accounts. 

7. Traveling Expenses:—To this ac- 
count should be charged all traveling 
expense of the employees of the mar- 
keting department. 

8. General Office Overhead:—To 
this account should be charged the pro- 
portion of the general office and ad- 
ministrative expense applicable to the 
marketing department for the account- 
ing period. 

9. Miscellaneous:—To this account 
should be charged all miscellaneous ex- 
penses of the marketing department not 
provided for in this chart. Other ac- 
count classifications under marketing 
expense should be carried when neces- 
sary to meet the requirements of the 
accounting company. 


Gasoline Plant Operating Account 

A general ledger account should be 
carried to which the total manufactur- 
ing cost of natural gasoline produced 
in all plants should be charged. A sub- 
sidiary ledger should be maintained 
with accounts for each plant showing, 
in classified form, the various items of 
cost and expense that make up the total 
manufacturing cost of gasoline. The 
subsidiary ledger may contain an indi- 
vidual account for each item of cost and 
expense for each plant, or it may con- 
tain one columnar sheet for each plant 
with a column for total cost, and col- 
umns for each classification of cost. 

The balance of this account, repre- 
senting the total cost of gasoline manu- 
factured during the accounting period, 
will be closed into the profit and loss 
account at the end of the accounting 
period, 

The manufacturing cost of gasoline 
manufactured in each plant may be re- 
corded in the following sub-accounts: 

III. Gasoline Plant Operating Ac- 

count: 


1. Gas Purchases 

2. Absorption Medium 
3. Operating Labor 
4. Special Labor 

5. Repairs 

6. Supplies 

7. Fuel 

8. Water 


9. Lubricating Oil 
10. Treating 

11. Electric Power 
12. Taxes 

13. Insurance 


14. Automobile Expense 

15. Office and Laboratory Ex- 
pense 

16. Depreciation 

17. General Office Overhead 

18. Miscellaneous 

19. Residue Gas Sales (Credit) 

The foregoing chart of manufactur- 
ing cost accounts provides basic ac- 
counting classifications to be _ used, 
which are described in detail as follows: 

1. Gas Purchases:—To this account 
should be charged the total cost of ca- 
singhead gas purchased. Casinghead 
gas is the basic material used in manu- 
facturing natural gasoline. The total 
cost of casinghead gas purchased is the 
material manufacturing cost for the per- 
iod. The gas is used as received and 
therefore no consideration is given to 
inventory, or gas in transit. 

2. Absorption Medium:—In an ab- 
sorption gasoline plant, the absorption 
medium may be mineral seal oil, char- 
coal, or some other commodity that 
when purchased is charged to a ware- 
house or stores account. The cost of 
absorption medium used during the 
month may be obtained from a sum- 
mary of requisitions of material issued 
from the stores, or from the monthly 
inventory report to which the stores ac- 
count should be adjusted. At the 
completion of the plant, it is necessary 
to fill the absorption system with an 
absorption medium before the plant 
can be operated. This cost should be 
charged to plant and equipment under 
classification (10) other equipment. 

3. Operating Labor:—To this ac- 
count should be charged the salaries of 
plant superintendent, engineers, | still- 
men, firemen, oilers, repair mechanics, 
roustabouts, loading rack men, line 
walkers, chemists, chief clerk, office em- 
ployees, and the salaries of all other 
regular employees. 

4. Special Labor:—To this account 
should be charged the salaries of men 
employed to make unusual repairs, re- 
placements, etc., and the salaries of all 
men not regularly employed for plant 
operation. 

5. Repairs:—To this account should 
be charged the invoice cost, plus de- 
livery cost, of all repairs parts for any 
part of the plant and equipment, and 
total cost of all machine shop repair 
jobs. If repair parts are carried in the 
warehouse or stores account, the cost 
of repairs for the month should be ob- 
tained from a summary of requisitions 
of material issued, or from a monthly 
inventory report to which the stores ac- 
count should be adjudged. 

6. Supplies:—To this account should 
be charged the cost of all material con- 
sumed in the operation of the plant 
such as greases, waste, batteries, pack- 
ing, brooms, brushes, etc. If such items 
are carried in the stores account, the 
cost of supplies used during each 
month, should be obtained from a sum- 
mary of requisitions of material issued, 
or from a monthly inventory report to 
which the stores account should be ad- 
justed. 

7. Fuel:—Gasoline plants are usual- 
ly operated by using residue gas as fuel 
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for the whole system. It is used in 
the operation of engines, boilers, stills, 
heating plants, ets., and it may or may 
not be measured. Up-to-date plants 
have meters measuring the volume of 
residue gas used in the operation of 
the plant. Ina great many plants how- 
ever this measurement is not made. If 
the volume of gas used is determined, 
it should be charged to the fuel account 
at the prevailing market price for such 
gas, with a corresponding credit to the 
residue gas earnings account. 

This account should be charged with 
the cost of all fuel oil purchased for 
use in plant operation, as well as the 
cost of dry gas purchased to meet the 
requirements of casinghead gas con- 
tracts. 


8. Water:—This account should be 
charged with the cost of all water pur- 
chased for plant operation. 

9. Lubricating Oil:—This account 
should be charged with the total cost of 
lubricating oil used at each plant. Lu- 
bricating oil is usually purchased in 
large quantities, the cost thereof being 
charged to the warehouse or stores ac- 
count. The cost of lubricating oil us- 
ed during the month may be obtained 
from a summary of requisitions issued, 
or from monthly inventory report 
showing the amount on hand to which 
the stores account should be adjusted. 

10. Treating:—T.o this account 
should be charged the cost of chemi- 
cals and other treating materials used 
in treating gasoline. The usual chemi- 
cals charged to this account are caustic 
soda, chlorine, bleaching powder, lith- 
arge and sulphur. The cost of chemi- 
cals used during the month may be ob- 
tained from a summary of requisitions 
issued, or from a monthly inventory re- 
port showing the amount on hand to 
which the stores account should be ad- 
justed. 

11. Electric Power:—To this ac- 
count should be charged the cost of 
electric power purchased for all purpos- 
es. Most plants have their own power 
generation system for plant operation. 
In the case of emergencies, such as 
when the plant system is shut down 
for repairs or otherwise, power is pur- 
chased from public companies. 

12. Taxes:—To this account should 
be charged the proportion of ad valo- 
rem, special improvement, franchise 
and all other taxes applicable to each 
plant for the month. A monthly ac- 
crual should be made for taxes, by a 
charge to this account, with a corres- 
ponding credit to accrued taxes paya- 
ble. 

13. Insurance:—To this account 
should be charged the proportion of in- 
surance applicable to each plant for the 
month. A monthly accrual should be 
made for insurance by a charge to this 
account, with a corresponding credit to 
prepaid insurance, or accrued insurance 
payable. 

14. Automobile Expense:—To ‘this 
account should be charged each plant’s 
proportion of the automobile operating 
and maintenance expense for the 
month. 

15. Office and Laboratory Expense: 
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—To this account shonld be charged 
the cost of such items as stationery, 
meter charts, postage, office supplies, 
office machine repairs, ice, replace- 
ment of laboratory equipment, chemi- 
cals, and all other items of expense di- 
rectly applicable to plant offices or lab- 
oratories. 

16. Depreciation:—To this account 
should be charged the amount of de- 
preciation of plant and equipment sus- 
tained during the accounting period. 
The depreciation may be computed by 
using a composite straight line depre- 
ciation rate, different straight-line de- 
preciation rates for each classification 
of plant and equipment, or the produc- 
tion unit-cost method. The production 
unit-cost depreciation method is ex- 
plained hereinafter. 

17. General Office Overhead:—To 
this account should be charged the pro- 
portion of the general office expense 
applicable to the operation of each 
plant. General office expense includes 
not only the expense of maintaining a 
general administrative office, but us- 
ually such items as salaries of general 
superintendents, gas testers, metermen, 
etc., whose time may be used for the 
benefit of all plants in a certain dis- 
trict, or all plants owned by the ac- 
counting company. 

18. Miscellaneous:—To this account 
should be charged all manufacturing 
cost and expense that is not chargea- 
ble to other accounts. 

19. Residue Gas Sales (Credit) :— 
To this account should be credited the 
sales value of residue gas sold. If the 
volume of residue gas used as fuel in 
plant operation is measured, this ac- 
count should be credited with the value 
thereof, by charging a corresponding 
amount to operating account (7) fuel. 

The balance of this account is de- 
ducted from the balance of the gas 
purchases account to ascertain the net 
cost of gas manufactured into gasoline. 


Plant and Equipment 

A general ledger account should ‘be 
carried in which the total cost of gas- 
oline plants and equipment is recorded. 
This account may be called the Plant 
and Equipment Account. It should be 
the controlling account of the subsidi- 
ary records in which the plant and 
equipment cost is recorded for each 
plant according to appropriate sub- 
classifications of construction and ac- 
quisition cost. The subsidiary plant 
ledger may contain an account for each 
sub-classification of cost under each 
plant or, it may contain one columnar 
sheet for each plant with the sub-clas- 
sification distributed thereon. 

Plant construction and acquisition 
cost may be classified according to 
plant subdivisions and process units, 
such as absorption equipment, stills, 
heat exchangers, condensers, field 
gathering lines, etc. To make such a 
classification of plant and equipment, 
it would be necessary to maintain com- 
plete cost accounts for material, labor 
and overhead during the period of con- 
struction. The natural gasoline manu- 
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facturing process is one of continuous 
production and it is unnecessary to 
compute the production cost by process 
units. The manufacturing cost is re- 
corded for the whole plant, and the 
unit production cost per gallon is then 
determined by dividing the total plant 
production cost by the number of gal- 
lons of gasoline produced. The manu- 
facturing cost per gallon of gasoline is 
the only unit cost necessary. 

For the reasons stated in the pre- 
ceding paragraph, it is considered bet- 
ter practice, by those in the industry, 
to record plant and equipment cost in 
sub-classifications according to the 
kind of material used in the construc- 
tion of the plant. The most important 
reason for making a classified analysis 
of plant and equipment cost in the ac- 
counts, is to afford an accurate base 
for the computation of depreciation. 

The plant and equipment cost should 
be classified first into two subdivisions 
(1) tangible plant and equipment, that 
will have a residual or salvage value 
at the end of the operating life of the 
plant, and (2) intangible construction 
cost such as labor, hauling, etc., and 
all other construction cost, such as 
masonry and other material that will 
not have residual or salvage value at 
the end of the operating life of the 
plant. The plant and equipment sub- 
accounts should be grouped according 
to the twe sub-divisions for the pur- 
pose of ascertaining the total of each, 
and depreciation should be computed 
on the depreciation base determined 
by deducting an estimated per cent of 
salvage value from the tangible plant 
and equipment cost only. 

The following sub-classifications of 
the plant and equipment account may 
be used, when modified to meet the 
particular requirements of the account- 
ing company: 


IV. Plant and Equipment (Tangible 
equipment having a_ residual 
value): 

Engines and compressors. 

Pipe. 

Tanks. 

Boilers. 

Pumps. 

Fittings. 

Electrical equipment. 

Recording and indicating in- 

struments. 

Office and laboratory equip- 

ment. 

10. Other equipment. 

11. Buildings. 

(Intangible cost 
residual value.) 

12. Masonry construction. 

13. Labor. 

14. Freight and hauling. 

15. Miscellaneous. 

16. Casinghead gas contracts. 


The sub-classifications of the plant 
and equipment occount should be defi- 
nitely defined to meet the operating 
requirements of the accounting com- 
pany. The accounts listed in the above 
chart may be described as follows: 

1. Engines and Compressors:—To 
this account should be charged the cost 
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of all engines and compressors, direct 
driven or belted, for gas, or vapor com- 
pression, and engines for auxiliary 
power, starting air compressors, vacu- 
um pumps and gas blowers. 


2. Pipe:—To this account should be 
charged the cost of all metal pipe, ex- 
cept nipples up to and including twelve 
inches in length, which should be 
charged to account (6) fittings. Large 
pipe when manufactured into tanks 
should be charged to account (3) 
tanks. 


3. Tanks:—To this account should 
be charged the cost of all tanks, re- 
gardless of usage, including tanks pur- 
chased for absorbers, stills, scrubbers, 
dephlegmators, and all special tanks 
used as towers, as well as steam boilers 
purchased for gasoline or oil stills. 
The steel stacks on such boilers should 
be charged to account (10) other equip- 
ment. 

4. Boilers:—To this account should 
be charged the cost of all boilers used 
for generating steam, including steel 
stacks used on steam boilers. 

5. Pumps:—To this account should 
be charged the cost of all pumps used 
for motivating fluid other than gases, 
including water well pumping heads, 
frames and working barrels complete 
with rods. 

6. Fittings:—To this account should 
be charged the cost of all pipe connec- 
tions usually classed as fittings, all pipe 
nipples not over twelve inches in 
length, valves of all descriptions, regu- 
lators, traps, headers (cast metal or 
pipe welded), steam separators and all 
other fitting specialties manufactured 
to be connected directly into pipe- 
lines. 

7. Electrical Equipment:—To this 
account should be charged the cost of 
motors, generators, transformers, 
switchboards complete with all electri- 
cal instruments, connections, starting 
rheostat, watt meters, electrical wir- 
ing, poles and all special electrical ma- 
terials, fittings and connections. 

8. Recording and Indicating Instru- 
ments:—To this account should be 
charged the cost of all instruments for 
indicating, or recording time, pressure, 
temperature, the flow of gas or liquid, 
and gauge boards for mounting such 
instruments. 

9. Office and Laboratory Equip- 
ment:—To this account should be 
charged the cost of all office furniture, 
filing cabinets, typewriters, adding and 
calculating machines, special test in- 
struments, hydrometers, thermometers, 
glassware and other miscellaneous of- 
fice and laboratory equipment. 

10. Other Equipment:—To this ac- 
count should be charged the cost of all 
equipment, having a tangible or resid- 
ual value, purchased and used in gaso- 
line plant construction, other than that 
charged to specific equipment classifi- 
cations. 

11. Buildings: — To this account 
should be charged the material cost of 
all structures for housing equipment, 
processes, shelters and dwellings ex- 
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cept foundations, paint and electrical 
wiring. 


12. Masonry Construction:—To this 
account should be charged the cost of 
all material for foundations, footing, 
sumps, sidewalks, boiler settings, fire 
still settings, exhaust stacks and con- 
duits, as well as all sand, cement, gravel 
or aggregates wherever used. 

13. Labor:—To this account should 
be charged the cost of all labor and su- 
pervision employed in the construction 
of the plant and auxiliary units. 

14. Freight and Hauling :—To this ac- 
count should be charged the cost of all 
hauling and freight on material used 
in the construction of the plant. 

15. Miscellaneous:—To this account 
should be charged the cost of all con- 
struction material having no residual 
value. To this account should also be 
charged the cost of rights-of-way, sur- 
face leases, damages and insurance dur- 
ing course of construction and other in- 
tangible costs not provided for other- 
wise. 

16. Casinghead Gas Contracts:— 
To this account should be charged the 
cost and expense incurred in the ac- 
quisition of casinghead gas contracts. 
In case a plant is purchased, this ac- 
count should be charged with the ex- 
cess of the purchase price over the in- 
ventory or appraisel value of the plant. 


Depreciation 

Depreciation of plant and equipment 
is one of the elements of manufactur- 
ing cost recorded in a sub-division of 
the gasoline plant operating account. 
It is important that the monthly plant 
statements contain an accurate esti- 
mate of the amount of depreciation sus- 
tained for the month. An operating 
statement without depreciation may be 
useful from a managerial viewpoint, but 
it will not show the cost of the product 
nor can operating results be ascertained 
therefrom. 

Depreciation may be computed by using 
any method that will provide during the 
operating life of the plant, a reserve for 
depreciation equal to the total cost of the 
plant and equipment, less the residual or 
salvage value of the plant at the time of 
dismantling. 

If an estimate of the future gasoline 
production of the plant is made, it is pos- 
sible to compute depreciation by using the 
production unit cost method. This method 
will amortize the plant and equipment cost 
and provide the cost per gallon for the 
monthly depreciation entry. The produc- 
tion unit cost method will now be ex- 
plained. 


Estimate of Plant Production 

The gasoline production of the plant, 
both past and estimated future, is herein 
referred to as the ultimate gasoline pro- 
duction. Careful consideration should be 
given to the manner in which the future 
gasoline production is determined. The 
method which will be outlined has proven 
to be reasonably accurate, and not only 


may be used for accounting purpose but 
is of value from an operating viewpoint. 

The gasoline plant operator either owns 
the oil property 


from which casinghead 


gas is taken or has the casinghead gas 
rights by reason of a contract with the oil 
producer, either for the producing life of 
the property, or for a period of years. 
The various producing properties may 
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differ in characteristics which have a 
bearing upon the future gasoline produc- 
tion, such as thickness of sand, richness 
of casinghead gas, position on the struc- 
(Continued on page 84) 


Statement 1 


PETROLEUM PRODUC 


TION CORPORATION 


STATEMENT OF PROFIT AND LOSS FOR YEAR 1926 


Plant No. 9 
Gallons Price Amount Amount 
BY 52d cereale cea emels Raken es Cka’s 6,845,312 10 $684,531.20 
Cost of Gasoline Sold: 
Inventory, January 1, 1926....... 365,429 .0841 $ 30,732.58 
Gasoline and Naphtha Purchased. 1,884 .09 169.56 
Cost of Gasoline manufactured 
(See Statement No. 2)........ 6,619,233 .0851 563,296.73 


6,986,546 
141,234 





Less: Inventory Dec. 31, 1926... 





Cost of Gasoline Sold ........ 6,845,312 

Gross Profit on Gasoline Sold ...... 

Marketing Expense: 
ow. 5 aul 0. a0s.0.0acebneeea ness 
Office Salaries 
Office Expense 
Advertising 
PE” ioc sei aaadye cena sash acd 
Outages and Allowances 
Traveling Expense 
General Office Overhead .............e000- 
Miscellaneous 


Total Marketing Expense ................ 


Net Profit from Operations 2. <..6.0.6cccecscces 
Other Income 


Bee ee Tr We TO so onic din dcp nc cdcsicsas 








$594,198.87 
0851 12,019.01 





$582,179.86 
$102,351.34 


iin SRK a Then dx beewe $ 25,507.66 
5,010.20 
2,289.80 
deiaieceies Heal a Sartore 1,000.00 
need adebeeedemeeee 5,761.26 
Pe et ee 3,833.26 
503.20 
330.80 
416.00 





46,652.18 


CACC RH ES KOA Ss wr $ 55, 
1 








699.16 
,843.61 





PeVTECUR CTT Tee TTT $ 57,542.77 


Statement No. 2 


PETROLEUM PRODUCTION CORPORATION 
STATEMENT OF MANUFACTURING COST FOR YEAR 1926 














Cost of Gasoline Manufactured 
Cost Per 
M. Cu. Ft Amount Gallon 
Re ERO Ce Pe ee pee 4,563,541 $228,177.05 $ .03447 
ee ee ee eee re re eee 76,058.68 .01149 
I ili ae ae in hn shen ss una henna Oe $152,118.37 $ .02298 
i = oes Le Tol cowetwenseseeeder 4,841.80 .00073 
NN EE Se APT Fer ar pee en 48,250. 80 .00729 
ME OS cia, ise. dnd ode hee eK bs acne de th ekueet 24,820.60 .00375 
SS Sy Se ee i PL en es ne ene oo 40,124.00 -00606 
ET th wot dle ch nad oie ae Ome Wd. Cabbie be ow ks ad's 32,875.46 .00497 
Be wih hika Baha Beant 6 dhe. 6b Wak baie d hia dhe OE. Rat 12,804.56 .00193 
CN he eRiaads cae o Use aes Kea N a ebb ave 68 o048ea dane 14,670.10 .00221 
Ie: Mh ie eons da ab ane digicams ciédaee-ee 1,314.01 -00020 
I See he ba Eis oe Siac cineca chews odie bana othe séaaeae 10,624.00 .00160 
NE CS a hou ns 0p'eh'tdn odd We netacepusenasin 10,118.87 .00153 
Se SE ee er ne re Oe ne ere 6,120.00 .00093 
Nh RR ak oe 5. ding dine A did ind ® 4A a kh hoe were bedes 3,086.71 -00047 
SI fo nas ase ae nem hieees Badiedem 10,056.81 00152 
Office and Laboratory Expense ...............2.44. 26,012.14 -00393 
Ee See ee ee Pee ee ee 132.384.66 -02000 
General Office Overhead . .....csccccccccccccccces 2,456.72 -00037 
EE I Sr Re ee ee re 30,617.12 .00463 
Gallons 
TT” ER ee Rpts Pe ee ae ty ee Se OE Oe Fe 6, 619, 233 63,2 206.7 73 $ .08510 
Statement No. 3 
PETROLEUM PRODUCTION CORPORATION 
SUMMARY STATEMENT OF SALES, GROSS AND NET PROFIT 
FOR YEAR 1926 
Cost of Net Profit 
Gasoline Gross Marketing Net Gallons Per 
Plant Sales Sold P rofit Expense Profit Sold Gallon 
1 $351,123.45 $ 239,969.10 $ 120,154.35 $ 23,557.91 $ 96,596.44 3,418,697 $ .02825 
2 41,984.73 51,440.31 9,455,58 1,134.21 10,589,79 401,239 02639 
3 1,102,456.31 712,124.62 390,331.69 80,946.21 309,385.48 12,391,264 02497 
4 513,782.39 360,012.17 153,770.22 50,126.91 103,643.31 6,195,132 .01673 
5 204,866.99 200,833.38 4,033.61 16,319.21 17,285.60 2,260,634 .00543 
6 36,661.78 31,102.31 5,559.47 2,001.32 3,558.15 420,958  .00845 
7 210,319.62 140,693.17 69,626.45 17,612.39 52,014.06 2,912,369 -01786 
8 100,093.21 81,332.42 18,700.79 10,598.24 8,102.55 1,012.369 .00800 
9 684,531.20 582,179.86 102,351.34 46,652.18 55,699.16 6,845,312 .00814 
10 178,392.41 79,451.23 96,931.18 10,681.24 88,249.94 2,112,369 .04177 
Total $3,424,212.09 $2,470,208.57 $ 954,003.52 $ 259,629.82 $ 694,373.70 37,970,343 
Ayvenaeys Lise PRICE, COST, AND NET PROFIT 
GALLON OF GASOLINE SOLD 
Pha - 
Gasoline Gross Marketing Net Gallons Total 
Plant Sales Sold Profit Expense Profit Sold Net Profit 
1 $ .10271 $ .06756 $ .03515 $ .00690 $ .02825 3.418,697 $ 96,596.44 
2 .10464 -12820 .02356 .00283 .02639 401,239 10,589.79 
3 .08897 -05747 -03150 .00653 -02497 12,391,264 309,385.48 
4 .08293 05811 -02482 .00309 .01673 6,195,132 103,643.31 
5 .09062 08884 .00178 .00721 .00543 2,260,634 12,285.60 
6 .08709 .07388 -0*321 -00476 .00845 420,958 3,558.15 
7 .07222 .04831 .02391 .00605 -01786 2,912,369 52,014.06 
8 09887 .08040 .01847 .01047 .00800 1,012,369 8,102.55 
9 .10000 -08505 -01495 .00681 -00814 6,845,312 55,699.16 
10 .08445 -03762 -04683 .00506 -04177 2,112,369 88,249.94 
Average . ..$ .09018 $ .06506 $ .02512 $ .00684 $ .01829 
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Problems Found and Overcome in 
Refining Panhandle Crude 


Experience in Marland plants has not fully determined value 
to refiner as compared with other Mid-Continent oils 


HE daily production of crude from 
the Panhandle field amounts to ap- 
proximately 175,000 barrels at the 
present time. That the area is one of 
major importance and will be a powerful 
factor in the oil industry is an already 
demonstrated fact. Predictions are freely 
made that the field will exceed 300,000 
barrel per day in the not far distant fu- 
ture, as the limiting factors—transporta- 
tion problems — are gradually solved. 
However, the solution of the Panhandle 
crude refining problem is of much broad- 
er importance than its mere application 
to the crude oil from this particular field. 
Geologists tell us that not only the entire 
Texas Panhandle but practically the en- 
tire western part of the state south of the 
Panhandle area as far as Pecos and 
Crockett County, and including the south- 
eastern corner of New Mexico, in which 
the Artesia pool development is taking 
place, was once a great inland salt sea. 
During the period leading to its ultimate 
evaporation there were deposited the 
limestone and dolomite formations, from 
which the production of that section of 
Texas is largely obtained. 

The Westbrook, Big Lake, Upton-Crane 
and Panhandle areas, are all within and 
constitute but a small part of the roughly 
estimated 55,000,000 acres making up this 
great area. 

Source of Sulphur 

Oil produced under such geological con- 
ditions, which include the final deposits of 
rock salt over the lime and dolomite for- 
mations, has usually been found to con- 
tain higher percentages of sulphur com- 
pounds than in petroleum from most 
other types of geological structures. 

What the production from this vast 
territory will ultimately amount to no 
man can say, but it is quite certain that 
refiners in this country will, within the 
next few years, be handling a much larger 
proportion of their total runs in the form 
of crude oil produced from this remark- 
ably prolific area. The developed pools 
will produce large quantities for many 
years and new highs will be continually 
discovered which will augment the present 
pools. Most, if not all, of that crude will 
have many characteristics in common 
with those we are finding in Panhandle. 
While none of the other pools within this 
area have the high wax content of Pan- 
handle, they are nevertheless similar in 
having at least a fair proportion of paraf- 
fine wax, in containing comparatively 
high amounts of sulphur and in carrying 





*Before American Petroleum Institute, Tulsa, 
Oklahoma, December 8, 1926. 


By WALTER MILLER* 
Marland Refining Company 


quantities of free hydrogen sulphide in 
solution. The actual processing of mil- 
lions of barrels has demonstrated that 
Big Lake crude is much less desirable to 
refiners than average Mid-Continent 
crude, both because of corrosion prob- 
lems and greater difficulty in refining. In 
fact, the principle difference between Pan- 
handle and the other crudes from this 
geological areta is in the much higher 
wax content of Panhandle and the ap- 
parently greater tendency of the latter 
crude to hold salt water in suspension, 
which is probably due to this high wax 
content. 
Average Sample 

A sample tested in the Marland labora- 
tory, which represented a fair average of 
the crude received at our refinery, showed 
the following characteristics, which we 
believe are typical of the field as a whoie: 

1. Average gravity—37.5. 

2. Color—Dark Green. 

3. Water by distillation—1l per cent z2p- 
proximately. 

4. Congealing point—50 to 60 degrees !. 

5. Viscosity—61 at 100 Saybolt Uni- 
versal. 

Asphalts (By absorption tireugh 
Fullers Earth) 17 to 19 per cent, approxi- 
mately. 

7. Wax (Ether-Alcohol Method} 
17 per cent, approximately. 

8. Sulphur Content (Parr 
Bomb)—0.65 per cent. 

9. Salt Content—16 gms. per barrel. 

10. Carbon Residue—2.88 per cent 
(Conradsen). 

11. Coke by distillation—3.00 per cent. 

In connection with the foregoing, we 
conducted some months ago a very in 


16 to 


Oxygen 





teresting experiment to determine the 
changes made in the gravity, gasoline con- 
tent and cold test by subjecting the crude 
to cracking temperatures and pressures. 
Straight crude (A) was pumped through 
a small coil of one-inch high pressure pipe 
at the rate of about one eighth of a gal- 
lon per minute, at which rate the crude 
took about fifteen minutes to go through 
the coil. Two experiments were run, each 
at 250 pounds pressure, one (B) at a tem- 
perature of about 750 degrees, the other 
(C) at a temperature of about 850 de- 
grees. 


Influence of cracking on certain charac- 
teristics of Panhandle Crude 
Normal Cracked Crude 
750°T 850°T 
(A) (B) (C) 


Pressure Used ......... 250 Ibs. 250 Ibs. 


Temperature used ...... = 750°F. 850°F. 
Ceavmy, A. P. L.... cece 35.7 39.7 40.3 
Caybold Viscosity 

| 9a 39 35 


Wax Content (by 
Ether-Alcohol Method) = — 15.13% 9.34% 
Gasoline Content ......2 foe 34.0 % 38.4 % 
OS a eee no 12° 0°t 





t Flowing. 

A remarkable feature in the changes 
caused by cracking as above is the fact 
that the reduction in wax content was al- 
most exactly equivalent to the increase in 
gasoline. 

The water content is, of course, a vari- 
able, depending partly upon the particular 
well or wells from which the crude is ob- 
tained, and largely upon the degree of 
settling to which the crude has been sub- 
jected. Excessive water will settle out 
fairly quickly in tanks, down to one-quar- 
ter of one per cent, when the crude is at 
average summer temperature. The sul- 
phur content of this particular sample is 
about the average of the crude being re- 
ceived by us, although some parts of the 
field seem to run slightly higher, in some 
cases as high as 1 per cent to 1.1 per cent. 
The concentration of salt in the crude 
does not seem to be entirely dependent 
upon the amount of water shown by dis- 
tillation. We have had instances of sev- 
eral crude oils yielding by distillation .2 
of 1 per cent of water, but apparently 
varying in salt content from 5 to 40 
grams per barrel. Whether this indicates 
a suspension of saturated salt solution 
difficult to remove because of the pres- 
ence of wax, or whether there is an ac- 
tual suspension of salt crystals in the 
crude, is something we have not as yet 
determined. 

Gravity Uniform 


We will not attempt to go into exact 
differences in yields. The gravity of Pan- 
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PROPERTIES OF FANHANOLE CRUDE 


UA ae i a a ae 7S 

ROIs ins icin, Soa dle Woe sein Sa as chee Ce Qin GREEN. 
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handle crude runs quite uniform, the bulk 
of it weighing between 36 and 38 degrees 
A. P. I. The U. S. Motor Gasoline yield 
varies roughly from 28 to 32 per cent, 30 
per cent being a fair average. The 41-43 
degrees A. P. I. kerosene fraction will 
range from 6 to 8 per cent, these results 
differing slightly in different refineries. A 
laboratory distillation of a 37.5 degrees 
crude sample in a comparatively efficient 
apparatus, with steam introduced after the 
gasoline fraction had been taken off, to 
prevent cracking, gave the following re- 
sults, which we believe to be a good av- 
erage of the field, varying with lighter or 
heavier crude: 
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Engler Distillation on Gasoline from 
Small Tower 
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The foregoing laboratory yields are 


based upon running to a comparatively 
heavy fuel oil bottom but taking wax dis- 
tillate overhead. 


Yields 

Marland Refinery operating conditions 
are such that we have made no attempt 
to utilize any fraction of the Panhandle 
crude we process for lubricating oil or 
wax recovery. About half of the 28,000 
to 30,000 barrels charged daily to the 
crude stills consists of Oklahoma crudes 
and supplies the basic material for our 
paraffine wax, neutral oil and filtered cyl- 
inder stock operations, the overhead gas 
oil being used as cracking stock for Flem- 
ing Process cracking stills. The other 
half of the crude—our charge of Pan- 
handle—is put through two large pipe 
stills, one equipped with a set of one 
flashing and two medium height bubble 
towers, the other with one single large 
bubble tower about 11 feet in diameter 
and 78 feet in height. Both of these stills 
are equipped with what to the uninitiated 
is a bewildering array of tubular heaters 
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and exchangers. In these units the Pan- 
handle crude is stripped of its gasoline, 
kerosene and light gas oil fractions, the 
gas oil being used as a charging stock for 
the Cross stills, while the residue is 


charged to Dubbs cracking stills. The 
yields are approximately as follows: 
Gasoline—30.4% 
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While we show yields in U. S. Motor 
Gasoline, the usual variations in cuts to 
higher or lower end points to suit market 
requirements are available to the refiner. 
Also the percentage of light gas oil taken 
off can be varied as requirements dictate 
the making of a greater or lesser quantity 
of charging material for the various types 
of cracking units. 

With the exception of the difficulties 
brought in by the corrosion problems and 
salt content of the crude, our operation 
to this point is quite orthodox. The extra 
wax content and high congealing points 
are not particularly troublesome in the re- 
finery, whatever difficulty they may cause 
in field handling and transportation. 


Running to Coke 


Some of the eastern refiners are run- 
ning Panhandle to coke instead of to a 
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liquid residue end product in the primary 
distillation. The Prudential Refinery at 
Baltimore, for illustration, are processing 
considerable quantities in the following 
manner: From 32 to 36 per cent of the 
crude oil is first taken off overhead in the 
form of crude naphtha. The bottoms are 
then recharged directly to typical side- 
fired cylindrical coking stills equipped 
with conventional fractionating towers. 
The products cut from this operation con- 
sist of a small amount of cracked crude 
naphtha distillate, a re-run distillate which 
contains the kerosene fraction, a light and 
heavy gas oil, a paraffin distillate, a heavy 
overhead fuel oil and the usual wax tail- 
ings or wax slop cut made during the 
process of coking the still. The re-run 
distillate obtained overhead from the cok- 
ing still is re-run for kerosene, a small 
amount of cracked naphtha made while 
running to coke taken off overhead, and 
the bottoms are thrown into gas oil. In 
this particular refinery all of the naptha 
cuts are thrown together, given the neces- 
sary acid treatment and _ redistilled in 
steam stills for the desired gasoline cuts. 
The coke produced in the coking opera- 
tion of the topped crude runs from 11 to 
12 pounds per barrel charged to the cok- 
ing still. The gas oil cuts and the over- 
head fuel oil, the latter ranging from 28 
to 30 degrees gravity, are used as charg- 
ing stock for cracking stills. 


Corrosion Problems 

The corroding substances encountered 
in refining Panhandle crude are hydrogen 
sulphide (H:S) and hydrogen chloride 
(HCL). Hydrogen sulphide is encount- 
ered partly as free gas in solution and 
partly as formed by the breaking up of 
the sulphur compounds due to the heat of 
distillation. Hydrogen chloride is prob- 
ably formed by the breaking down of 
magnesium chloride present in small per- 
centages in the salt solution, the reaction 


being brought about in the presence of 
water particles by the influence of the 
heat of distillation. This hydrogen chlor- 
ide on reaching the condensing point and 
combining with any water present forms 
a weak hydrochloric acid, very destructive 
in its action. 

Our experience indicates that little if 
any of the magnesium salt which may en- 
ter the tube stills with the sodium chlor- 
ide survives the primary distillation, and 
the corrosion problems of the subsequent 
cracking and re-running operations are 
limited to those of the sulphur com- 
pounds. 

One of the steps in combating corrosion 
in our primary distillation units is the 
elimination of salt so far as practicable, 
so as to reduce as much as feasible the 
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possible production of hydrogen chloride, 
as well as to eliminate the deposition of 
normal salt in the apparatus. What we 
are doing and attempting to do in salt 
elimination touched upon in another 
paragraph. both our three-tower and 
one-tower distillation units we introduce 
ammonia into the system at the 
about ten pounds per thousand barrels of 
crude charged, about half being put into 
the crude stream. The quantities are 
measured by setting the ammonia drum on 
a platform scale, connecting it to the in- 
let line of the crude oil pump and con- 
trolling the rate of flow through a needle 
valve. The balance the ammonia 
introduce into the base of the final tower. 
We have ample evidence, in the form of 
tests of the gases evolved and in deposi- 
tion ammonium chloride in various 
parts of the system, that this amount of 
ammonia is sufficient to counteract the 
effect of such hydrogen chloride as may 
form from the magnesium salt in crude 
carrying as much as 50 grams of total 
salt per barrel. 


is 
In 


rate of 


of is 


of 


Counteracting Methods 


It would be a very expensive proceed- 
ing to neutralize with proper chemicals 
all the hydrogen sulphide liberated during 
the primary distillation. Fortunately in 
the vapor phase hydrogen sulphide gas 
is not a very active corroding agent at 
low temperatures. Its activity becomes 
dangerous at temperatures ranging up- 
ward from 500 degrees F. Therefore, the 
two danger points in’ hydrogen sulphide 
corrosion are at the high temperatures 
and in the condensing system. 

There are two practical methods for 
counterating the corrosive action in the 
condensing zone. Ammonia is an im- 
practical neutralizer here because of the 


expense involved, even though complete 
neutralization seems unnecessary as 
shown by experience. Incidentally, the 


use of excess ammonia has a considerable 
deleterious effect on the admirality met- 
al tubes used in most of the modern tu- 
bular exchangers and condensers. 


The first of the two methods for the 
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condensing system is that of adding to 
the condensing vapors a weak solution of 
soda ash. Our practice calls for about 
25 barrels an hour of a 1 to 3 per cent 
solution. This introduced at a 
point where the temperature of the vapor 
stream is not high enough to vaporize the 
water. The effect is to neutralize in part 
the hydrogen sulphide and at the same 
time provide a diluting agent which so 
reduces the concentration as to slow up 
the corrosive action to tolerable limits. 
The second method is simply to introduce 
a large quantity of water into the vapor 


must be 


stream at some suitable point in its path, 
(and by a large quantity of water is 
meant from one and one-half to two gal- 
lons of water for each gallon of con- 
densed distillate). In this way the hydro- 
gen sulphide is literally drowned by dilut- 
ing it to nearly zero concentration, thus 
slowing up the corrosive action to a low 
limit without the expense of a chemical. 

It must not be inferred that after we 
had done the above things we had no cor- 
rosion. On the contrary, we still have 
very perceptible and expensive corrosion 
taking place. If, however, we did not 
provide against it, our equipment would 
last but a short time indeed. It is quite 
possible that we have greater difficulties 
in our primary distillation units than 
would have been our lot had these plants 
been designed originally for Panhandle 
crude operation. 


Corrosion in Cracking 

On our Cross cracking stills, in which 
we crack the Panhandle light gas oil, we 
have used no chemicals, as we expected 
little excessive corrosion. The sulphur 
content of the light gas oil fraction does 
not run above .4 of 1 per cent, and the 
only difficulty observed at the start was 
in the reboiler tubes. We thought this 
might have been an effect more of ero- 
sion. However, we are planning the use 
of a small amount of chemical because of 
an action, comparatively slow but none 
the less definite and positive in the tubes. 
We have observed no action in the bal- 
ance of the apparatus. 

On our Dubbs units the problem is 
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again a real one. The residue charged 
to the plant has usually a little more 
than the original crude, and 
preventive measures are essential. Our 
practice is to introduce a mixture of 
caustic and ammonia into the charging 
line unit. This consists of a 
mixture of 13 Beaume and 26 
Beaume aqua ammonia in the propor- 


sulphur 


of each 
caustic 


tion of one gallon of aqua ammonia to 
Beaume 
into 


hundred gallons of 13 
caustic solution, 
the system by special Hills-McKenna 
pumps at the rate of 16 gallons per 
This is at the rate of 


one 


and is pumped 


hour per unit. 
.178 pounds of caustic per barrel of 
The tube plug shows 
Some 


charging stock. 
a fairly high rate of corrosion. 
corrosion is noted on the dephlegmator 
wall the pipe. There 
is also corrosion in the usual corrosion 
area in the reaction this 
area being all of the head and the side 
walls down for about three feet. 
Neither of these last two items are 
serious, and we have not as yet lined 
these places, although we are prepared 
to do so in the near future. We have 
our tubes than we 


opposite inlet 


chambers, 


more corrosion in 
anticipated, although Dubbs field in- 
spectors tell us that judging by the 


amount of throughput rather than 
hours of running we get a normal serv- 
ice. 

As an industry, we have not ap- 
proached the limits of possible preven- 
tion and control of corrosion by chemi- 
cal means, and it might be said we 
have hardly started taking advantage 
of recent metallurgic progress in this 
direction. 


Salt Problems 
As stated before, salt water in the 
crude will settle out quite rapidly at 
normal summer temperatures down to 
.2 of 1% from the bulk of the oil in 
the tank, the last four or five feet be- 
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ing of a higher concentration. It is a 
characteristic of the crude that the 
ordinary centrifuging test seldom 
throws out all the water present and 
the distillation method has to be relied 
on for accurate determinations. In the 
attempt to reduce this salt water con- 
tent we have followed to some extent 
the and practice of the 
Amarillo Refining Company plant in 
Amarillo, Texas, probably the first re- 
finery to run this crude exclusively. 
The crude stream going through the 
heat exchangers is diverted, 
when a temperature of from 200 to 250° 


experience 


various 


has been reached, to a settling tank, 
which in our case is a horizontal shell 
10 feet in diameter by 30 feet in length, 
with provision for leading any evolved 
vapors in the tower system of its par- 
ticular unit, and for drawing off such 
salt water as settled out from the bot- 
tom, the balance of the entering liquid 
being picked up by another pump. 
While we have been able to take out 
a part of the salt water still remaining 
in the crude, and thereby reduce the 
rate of salt deposition on the heating 
surfaces correspondingly, this method 
has been only partially satisfactory. It 
is considered advisable to permit the 
settling of salt water to take place be- 
fore the temperature has reached a 
point where generation of steam may 
occur under the pressure involved. Also 


there is a possibility that hydrogen 
chloride may be liberated from the 
magnesium salts present at tempera- 


tures as low as 220° F. and with in- 
creased rapidity with higher tempera- 
tures. Incidentally, the flashing off of 
water would tend to the formation of salt 
crystals directly suspended in the crude, 
and therefore difficult to settle out. As 
stated, this settling method is only partial- 
ly successful. Whether larger settling 
units would give materially better, results 
is debateable, although we were unable 
to notice any material improvement in 
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conditions when using two drums _ in 
parallel for settling purposes, thereby pro- 
viding twice the settling time. 


Washing to Be Tried 

We believe that a better method than 
this will ultimately be found. In one 
refinery a washing equipment is being 
installed, consisting of two tanks, in 
one of which crude is distributed 
through a perforated spider coil located 
about three or four feet above the bot- 
tom of the tank, the crude flowing up- 
wardly through the water bath to an 
outlet 20 or 25 feet above the inlet, 
warm water being introduced also 
through a perforated spider coil, a few 
feet below the oil outlet, flowing down 
through the crude and drawn off the 
bottom. The second tank is used for 
final settling. Small size experiments 
have indicated that at temperatures as 
low as 135° F. no emulsion is formed 
under such conditions. 


Unfortunately this insallation is not 
yet ready for operation and there is 
is a question whether the contact be- 
tween water and oil will be intimate 
enough to accomplish the desired aim. 
We are carrying on experiments on a 
somewhat larger than laboratory scale 
along similar lines. If such a scheme 
can be successfully worked out, many 
advantages will accrue. Even though 
all the water may not settle out in 
practice, the great bulk of the salt con- 
tent should be eliminated, and the re- 
maining solution be of very low con- 
centration. Such a method should also 
take out the greater part of the hydro- 
gen sulphide in solution in the crude 
and reduce that phase of the corrosion 
problem. If no better scheme can be 
devised than the settling method now 
employed by us, our plan is to equip 
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one of our units with a much larger 
settling capacity and by reduction of 
the velocity of the heated crude and 
the further study of the temperature 
conditions most favorable, to bring 
about a more complete and satisfactory 
elimination of salt. 

While the salt deposits are easily 
cleaned out by means of hot water or 
steam, they nevertheless involve fairly 
frequent shutdowns of equipment and 
consequent loss of capacity, as well as 
hot tube trouble and a decrease of heat 
conductivity. This difficulty is not 
confined to a pipe still proper, as salt 
deposition takes place all along the 
line in the crude heating exchangers. 

The benefical effect of any system 
which substantially eliminates all the 
salt is not limited to the primary dis- 
tillation units, but will be advantage- 
ous, at least in our. case, in cracking 
operations. Salt crystals held in sus- 
pension in the reduced crude from the 
primary still, amounting to from 15 to 
35 grams per barrel of residuum, be- 
come a plague in the tubes of the 
Dubbs stills, depositing with coke on 
the interior of the tube walls; lessen- 
ing heat transmission, causing over- 
heated and burned out tubes, shorten- 
ing runs as well as the life of the 
tubes increasing measurably the diffi- 
culty of clearing the tank between runs, 
and generally constituting a curse on 
the poor refiner. However, we have 
had little or no indication of any mag- 
nesium chlorides carrying through to 
our Dubbs units in the residual of the 
crude. Cracking: 


Gasoline Yield 
The operation of our two 2000-barrel 
capacity Cross cracking units on the 
light gas oil fraction from Panhandle 
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crude does not differ materially from 
the cracking of Mid-Continent gas oils. 
The stills are run to make end point 
gasoline, which is treated in the vapor 
phase Gray process towers. While the 
sweetening of the gasoline is slightly 
more difficult, the effect of sweetening 
on color stability is about the same. 

Our Dubbs cracking stills are the 
ninety tube type equipped with two 
10x40-foot reaction chambers, with a 
charging capacity when operating on 
Panhandle residuum of about 1800 bar- 
rels per operating day, running to coke. 
These are larger Dubbs units than any 
in operation now, with the exception 
of one in the Richmond refinery of the 
Standard Oil of California. The re- 
sults of cracking the 26 to 27° A. P. I. 
gravity residuum from our pipe stills 
have been very satisfactory, difficulties 
due to corrosion and salt excepted. 
We are obtaining average yields of 
about 77% of 54 to 55° A. P. I. pres- 
sure distillate of from 490 to 510 end 
point, yielding in turn 65% to 70% 
of gasoline of U. S. Motor distillation 
range, the pressure distillate bottoms 
on rerunning ranging from 34 to 36° 
gravity. This distillate presents no un- 
usual problems in treating and finishing 
as compared with Dubbs distillate pro- 
duced from other average Mid-Conti- 
nent crude residues, with the single ex- 
ception, as was also evident in the 
product of the Cross stills, of a slightly 
increased difficulty in sweetening. While 
we are finishing and decolorizing it by 
rerunning in fire stills without steam 
and passing the vapors through Gray 
Process Vapor Filtration Towers, from 
which we are getting very satisfactory 
results, our Laboratory experiments 
indicate that those using the more or- 
thodox method, i. e., fairly heavy acid 
treating followed by neutralizing and 
sweetening and redistillation in steam 
stills at low temperatures will be able 
to get results comparable with their 
practice on products from other 
sources. 

Coke High 

The coke yield from the Dubbs units 

is high, varying from 50 to 55% per 
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barrel charged, and the wet gas put 
through the casinghead plant carries 
considerable hydrogen sulphide thus in- 
creasing the problems of casinghead 
gasoline recovery and quality. The 
cracked gasoline obtained from the dis- 
tillate about one de- 
gree than cracked 
same condi- 


runs apparently 
lighter in gravity 
gasoline made under the 
tions from average crude residum. So 
far as we have been able to determine, 
no additional difficulties are to be en- 
countered in the finishing of the gaso- 
line from this residuum than are met 
with in the products of average Mid- 
Continent crudes. The high coke yield, 
even with the large reaction chambers, 
holds our actual running time down to 
between three and one-half and four 
days. 

We have made a few runs on one of 
our stills to liquid residuum, cracking 
to the point of making from 35 to 40% 
of gasoline. Our expectation was that 
a 20 to 24° gravity residuum would 
show a very low cold test but to. our 
surprise the congealing point still re- 
mains comparatively high, ranging be- 
tween 45 and 60°. We are now carry- 
ing on further work in this unit, with 
the object of determining the operating 
conditions necessary to produce a resi- 
suitable cold test 
content for 


more 
carbon 


duum with a 
and satisfactory 
marketing purposes. 


Finishing of Straight Run Light 
Products 
The straight run gasoline offers no 
unusual decolorizing problem, it being 


similar in this respect to other Mid- 
Continent crudes. It must be given 
a caustic wash or equivalalent treat- 


ment to remove traces of hydrogen sul- 
phide gas carried in solution. It is in 
the sweetening of gasoline that differ- 
S. Motor 


ences are encountered. U. 


gasoline sweetened in the ordinary way 
requires several times as much plum- 
bite solution as for instance a similar 
gasoline from Tonkawa crude, and the 
quantity of sulphur necessary to com- 
plete the reaction is tremendously high- 
er, ranging from fifteen to twenty 
times the quantity. The time required 
to carry out the operation is several 
times longer than normal, necessitating 
in consequence the use of considerably 
more equipment for the same through- 
put. Here again a substantial contri- 
bution has been made by developments 
worked out in the plant of the Ama- 
rillo Refining Company, who for a con- 
siderable time have been following the 
practice of circulating from and to the 
supply tank a mixture of gasoline and 
doctor solution through horizontal mix- 
ers with rotating propellers to enforce 
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agitation until the reaction between the 
plumbite and mercaptans is completed. 
This method, however, did not work 
very satisfactorily until they developed 
the principle of introducing continu- 
ously small quantities of air into their 
This so improved the results 


mixer. 
that the time element was cut to less 
than one half and -the chemicals re- 


quired to bring about the reaction were 
very greatly reduced. Whether the ad- 
dition of the air acted chemically upon 
the plumbite by way of a reoxidation 
process, or whether the effect is due 
to a more violent agitation or more 
intimate contact made possible by the 
presence of air is a debatable question. 
In our opinion the improvement was 
due to both the chemical and mechani- 
cal action. 

We are using a mechanical mixer for 
sweetening, built upon this principle. 
It consists of three 8-foot lengths of 
24-inch standard pipe, with heads and 
stuffing boxes on the ends, the whole 
resting in a horizontal position in a 
steel cradle. Each cylinder is equipped 
with a shaft to which are attached 
four four-bladed propellers, somewhat 
similar to the oridinary electric fan. 
The propellers are so mounted that 
the throw of the second is opposed to 
the first, and the throw of the fourth 


to the third, to give the maximum 
agitation and contact. The shafts be- 
tween each unit are connected with 
flexible couplings to permit of one 


common power application. 


In addition the three cylinders are 
connected to each other on the side 
with 8-inch pipe to permit of a con- 
tinuous flow through the apparatus. 
The mixer is run at a speed of 100 to 
150 r. p.m. The gasoline to be treated 
is pumped into unit Number 1 in which 
the compressed air is introduced. The 
mixture of gasoline, chemicals and air 
is run from the end of the third unit 
to the supply tank, in which the air 
escapes while the chemicals and gaso- 
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FORGED MANGANESE BRONZE 





Every single one of them 
is tested under water’ 


OT one out of a hundred, not one 
out of ten, but every Kewanee 
Union is separately tested by com- 
pressed air under water. This test 
takes time but it’s worth it to be able 
to guarantee you a sound, leakless 
union in every Kewanee you may 
buy. 
Kewanee can’t corrode because 
there is nothing that can 


The ball-joint is forged bronze 
to forged steel, impressing a 
harder upon a softer metal to in- 
sure a tight seat. This eliminates 
the necessity for a_ gasket or 
inserted parts so that there are 
just the three pieces to make up 
a joint that won't leak and can't 
stick. 

Kewanees are made to 





rust in the iron-to-bronze 
thread connection. 
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The Kewanee Union 





. No corrosion 
. No gasket to 4 inches. 
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. No force needed 
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WALWORTH COMPANY, Boston. Mass. 
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Walworth International Co., New York, Foreign 
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line are continuously recirculated with 
new air being added until the reaction 
between the plumbite and mercaptans 
to form lead mercaptides is completed. 
Sufficient sulphur is then introduced, 
still continuing the circulation, to bring 
about the completion of the reaction 
to disulphide and lead sulphide or 
“Blackstrap.” The gasoline is then 
given a thorough water wash. The sav- 
ings in chemical costs and time ele- 
ment have been very satisfactory. 
Normally we are treating about 2500 
barrels in approximately four hours, 
exclusive of the time required for caus- 
tic and water washing. 


Sulphur In Gasoline 

Sulphur in the U. S. Motor Gasoline 
runs about .1%, the allowable limit. 
Because of low sulphur on our other 
gasolines, this does not trouble us, but 
experiments showed that treatment 
with one pound 66° Beaume Sulphuric 
Acid after caustic washing to remove 
hydrogen sulphide reduces the sulphur 
content materially. The cracked gaso- 
lines are safely below the .1% specifica- 
tion. 

Another interesting feature of gaso- 
line finishing is the comparative ease 
of sweetening the more volatile straight 
run fractions. Cuts of about 410° or 
lower end point, while still measuredly 
more difficult to sweeten than a similar 
product from Northern Oklahoma 
crudes use but a fraction of the chemi- 
cals and time required in sweetening 
the U. S. Motor Gasoline obtained from 
the skimming of the same tank of Pan- 
handle crude. 


The finishing of the straight run 
kerosene fraction presents both a de- 
colorizing and sweetening problem. 
Many experiments were conducted on 
both laboratory and plant scale, in 
which the merits of acid treatment fol- 
lowed by fine fuller’s earth contacting, 
split acid treatments in various 
strengths, acid treating plus filtering 
through fuller’s earth, and sweetening, 
as well as other schemes were tried 
out in an attempt to cut down the cost 
of finishing. Along none of these lines 
have we been able to reach a satis- 
factory result which would supersede 
economically that of using what to us 
seemed excessive quantities of acid. 
We have found it necessary to use 
from six to ten pounds of 66° acid per 
barrel of kerosene treated, depending 
upon the starting color of the batch. 
Undoubtedly ways and means will be 
developed in the future to improve this 
condition. 


Lubricating Oils and Waxes 

Our laboratory indications are that 
Panhandle crude is entirely unsuitable 
for the making of cylinder stocks of any 
kind. Our own practice as described is 
to crack all of the heavier products, 
but the Prudential Refinery previously 
referred to obtains a good yield of high 
melting point wax from Panhandle 
paraffine distillate. The high wax con- 


tent, however, is somewhat of an em- 
barrassment in two ways. It is some- 
times necessary to partially recrack the 
paraffine distillate, and if a normal cold 
test neutral oil is to be made, the press- 
ing throughput is very materially re- 
duced, even though the wax output 
may remain satisfactory. The ideal 
condition for this work is apparently 
reached, if it is permissible to make a 
lubricating oil of from 35 to 40° cold 
test, which means a pressed distillate 
of about 30° F. C. T. Our opinion is 
that the trend will be to utilize Pan- 
handle as a source of cracking material 
and depend on the other crudes for 
raw material for lubricating oils and 
wax production. 


Value of Panhandle Crude 

We have been asked many times our 
opinion as to the comparative value of 
Panhandle with crudes of similar grav- 
ities of average Mid-Continent type. 
We won't know actually for a long 
time. There are too many unde- 
terminable factors to warrant any at- 
tempt to more than roughly estimate 
the difference in value to refiners. True, 
we can say how much our corrosion- 
combating chemicals are costing, but 
we don’t know yet whether we are us- 
ing the right amount. We can calcu- 
late the extra cost of treating the re- 
fined products but there is no way af 
determining as yet the cost, or measur- 
ing the rate of depreciation of our 
equiqment. We have made several at- 
tempts to estimate this figure, taking 
into consideration the following fac- 
tors: That of lower gasoline content 
than average crude of the same gravi- 
ty; unavailability as a lubricating oil 
source; extra cost of cambating corro- 
sion and of treating products, our best 
guess as to the rate and cost of de- 
preciation on equipment and the cost 
expressed in money, of loss of capaci- 
ty due to extra shutdowns. Our fig- 
ures have ranged from 23 to 28c. per 
barrel less value to the refiner deliver- 
ed at his plant. We believe that 25c. 
is as fair a figure as can be arrived at 
today. 

In conclusion let me say that we do 
not consider the problem of refining 
Panhandle crude to be by any means 
solved as yet. What contributions, if 
any, we have made to the art have 
been more in the way of the bringing 
together and the adaptation and utili- 
zation of existing knowledge, and we 
are indebted to many of our friends in 
the industry for assistance and infor- 
mation given us. We look for won- 
derful progress in the near future in 
the way of better handling of corro- 
sion problems and for still greater re- 
ductions in the cost of finishing pro- 
ducts. 


Let us hark back to the picture of 
the vast dead salt sea described by ge- 
ologists. As we attempt to visualize 
the. unknown quantities of crude oils 
of this type which may yet be produced 
from that great expanse of 55,000,000 
acres, we can see that the industry, in 
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bending its energies to the solving of 
refining problems of Panhandle, and 
the mitigating of inescapable difficul- 
ties connected with its processing, is 
developing a technique which will be 
of continually greater value to it and 
through it to the American consuming 
public. 


Install Gasoline Plant at 
Seal Beach - 


Los Angeles. — The Richfield Oil 
Ccmpany is the first to enter the newly 
opened Seal Beach producing area with 
a natural gasoline plant. 

The Seal Beach plant of this com- 
pany, which at this time is about one 
half completed, will be in operation 
inside of sixty days. The plant is en- 
tirely of Campbell Oil Froth abscrp- 
tion equipment and will consist of the 
latest type of abscrbers, stripper and 
refluxing systems recently developed 
by the engineering firm mentioned. The 
installation will operate entirely on 
Seal Beach gas at a rated capacity of 
20,000 gallens daily. 


Improvements Complete 


The Torrance Gasoline Company, 
operating an absorption gasoline plant 
at Torrance, California, have about 
completed their improvement program 
which embraces the installation of a 
new type of stripper, or still, which is 
designed to reduce the volume of steam 
employed in the distillation process, 
and the installation of a Boner & 
Sheldon type of absorption tower. This 
firm is also designing the stripper. 
The absorption tower is 4 x 25 feet in 
dimensions and in its installation will 
replace five absorption towers of vari- 
ous design, the use of which will be 
discontinued upon completion of the 
new tower. 

B. F. Bart is now assistant sales man- 
ager of the oil division of the A. O. 
Smith Corporation, Milwaukee. The 
change took him from the managership 
of the Smith district office in Los An- 
geles, which is now in charge of Ed- 
ward A. Livingston. 

Mr. Bart has had wide experience in 
the manufacturing and selling of equip- 
ment for the petroleum industry. Fol- 
lowing his graduation from Penn State 
he was with National Tube, the Amer- 
ican Iron and Steel Institute and with 
Standard Seamless Tube Company. 

G. G. Brockway, former manager and 
treasurer of the Warr-Penn Refining 
Company of Warren, Pennsylvania, has 
formed the G. G. Brockway Company, 
also of Warren, for the purpose of 
handling a new Fuller’s earth furnace. 





George P. Nisson has resigned from 
his position with The Vickers Petro- 
leum Company as traffic manager to 
become associated with Rex Kent of 
the Kent Oil Company of Norton, 
Kansas. 
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Corrosion—An Economica 
Refinery Problem 


NTEREST in waste by deteriora- 

tion of material through chemical 

action is rapidly increasing. For 
years many investigators of corrosive 
action floundered around trying to 
evolve theories that would explain the 
erratic and apparently insistent nature 
of this form of disintegration. Only 
within the last few years have we been 
infermed, by quite general accord of 
scientists, of the real mechanism of 
corrosion, and we are now ready to 
study each case of corrosion individu- 
ally on the basis of this information, 
and depart from impirical methods. 

We are interested in corrosion be- 
cause the scrap pile seems so big, be- 
cause it is reported that 30 per cent of 
the iron and steel manufactured is used 
for replacement of ccrroded material, 
because it is generally expensive and 
often unsatisfactory to replace parts 
that have deteriorated, because the in- 
tcrruption due to repairs represents a 
large financial loss, and because failing 
structures and equipment slow down 
operations, cause less and damage by 
leaks, and endanger life. 

While deterioration has been shown 
to proceed in all cases, one of the first 
factors confronting us is how long a 
life is really required. In many struc- 
tures infinite life would not be econom- 
ical, and the limit in some instances 
might be as short as five years. Ap- 
paratus which is subject to deteriora- 
tion cnly in certain parts, would be 
most economically treated by giving 
all parts the same life or in other words 
the weak parts should be made of ma- 
terial designed to.give the same life as 
the less affected parts. 

Examination of the scrap pile reveals 
the fact that much scrap is due to re- 
censtruction and plant changes, pipe 
fittings which may have lasted for 
years if unmolested are found to 
be unfit for re-use when dismantled; 
parts of tanks, stills and structures cut 
off due to remodeling often form an 





*Read beiore Corrosion group of the Ameri- 
can Petroleum Institute, Tulsa, Okla., Dec. 9, 
1926. 





Picture No. 1.—Above is a panoramic view of a quarter year’s scrap. 
tric conduits, chain gears, pipes, tubes, still bottoms, tank plants, sweater pans, 
roded, burned and otherwise destroyed. 


By H. F. PERKINS* 
Gulf Refining Company 


appreciable porticn of scrap. It seems 
hardly necessary to call attenion to the 
advisability of systematically reclaim- 
ing all material fit for further use, and 
preserving it. 

Corrosion in an oil refinery, while in 
general similar to that in most indus- 
tries, las a few special classes of its 
own. The distinct cases are those due 
to sulphur and its compounds found in 
all crude petroleums, and the salt water 
with its portion of magnesium chlo- 
ride, which it seems impossible to en- 
tirely eliminate from the crude. 

The action cf these two agents is not 
directly confined to distillation appa- 
ratus; since they find their way into the 
atmosphere and into the water used for 
cooling, they are responsible for our all 
arcund increase in corrosion. While 
the hydrochloric acid formed from the 
magnesium chloride in the oil has lim- 
ited scope for action, there is scarcely 
any structure free from the associated 
action of sulphur in scme form. 

Much work has been done in the re- 
duction of sulphur found in some 
crudes but this has resulted from the 
oil having so much sulphur that it is 
unmarketable. From a refinery stand- 
point all the sulphur should be re- 
moved and this would seem to be a 
very important research subject in view 
of the general loss by corrosion, the 
cost of chemical treatment with its in- 
vcstment, and the slowing down of re- 
fining operations. 

Corrosion 

The actions and interactions which 
bring about the disintegration of met- 
als as now understood, and the factors 
controlling these actions are extensive- 
ly set forth in recent literature on the 
subject. Corrosion has been expressed 
as the inclination of a metal to return 
to its ore, forming soft soluble com- 
pounds, 

The controlling influences are veloc- 
ity of liquid, temperature, hydrogen 
ion concentration, metal potential, con- 
centration of metal salts, formation of 
coatings, electrical conductivity, over- 
voltage of hydrogen, and oxygen. In 


studying corrosion problems these fac- 
ters will be found and it may be found 
possible to control one or more there- 
by reducing corrosive effect without 
great effort or expense. 

The part that such agents as sul- 
phur compcunds and hydrochloric acid 
play is the increase of the hydrogen 
ion concentration, effect on overvoltage 
of hydrogen and making metal poten- 
tial effective. In the atmosphere the 
factor of oxygen becomes more im- 
portant. 

Refining 

The refining of crude petroleum con- 
sists of raising its temperature and sep- 
arating the fractions adaptable for dif- 
ferent uses, as they distill off. At the 
start, dissolved hydrogen sulphide is 
the first corrosive to come off when 
present in the oil; as the temperature 
rises magnesium chloride is decom- 
posed, and the gas HCl comes over. 
Almost at this same point light sulphur 
compounds will be broken up with the 
further evolution of hydrogen sulphide. 

The magnesium chloride is usually 
completely disposed of when 40 per 
cent of the oil is distilled over, but the 
sulphur compounds are so numerous 
and varied in their composition that 
they are to be counted on all through 
the distillation process, and will be 
found even in the end product, coke. 

In accordance with the use ot which 
different oil fractions are to be put 
they have to be further refined by 
1 treatment, redistillation and 
Litharge and other chemi- 
cals are used to reduce the sulphur 
content of some oil fractions. This 
and sulphuric acid treatment often en- 
tail a considerable loss of oil, are ex- 
pensive, and consume much time, stor- 


chemical 
filtering. 


age space and equipment. 

Oils that are put through pressure 
stills give off hydrogen sulphide, and 
oils that are burned givé off sulphur 
dioxide. In plants where the uncon- 
densed vapors and gases are com- 
pressed in a gasoline recovery plant, 
these gases contain considerable sul- 
phur and some HCl. The oils stored 





In these piles will be found horse shoes, tires, ropes, electric wires, elec- 
furnace grates, smoke stacks, and so on; worn out, broken cor- 
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A new tube still (right) and the 85-foot tower (left) which operates 
off the still at Muskogee, Okla., refinery of Pure Oil Co. 


MODERN METHODS 
at Pure 


Using Brown Indicating Py- 
rometers, Brown Recording 
Pyrometers, Brown Duplex 
CO’ and Flue Gas Tempera- 
ture Recorders, Brown Indicat- 
ing “Distance Type” Ther- 
mometers, Brown Recording 
“Distance Type” Thermome- 
ters and Brown Recording 
Pressure Gauges. 


To Measure Is to 
Economize—Pascal 
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View of new equipment built by Pure Oil Co. to supplement Cross 

cracking unit installation. In the foreground are the special heat ex- 

changers. At the extreme right is the pressure distillate rerun still 

operated without firing. Just left of the center are two fractionating 
towers for the two cracking units. 


Oil Company’s Muskogee Plant 


A recent article in Oil and Gas Journal de- 
scribed this Pure Oil Company Plant as a 
“new development in skimming and 
cracking installations. Makes cylinder 
stocks continuously * * *.”’ [t is logical that 
instruments of advanced design should be 
specified as an important factor in advanc- 
ed refining practice. Write for Brown 
Catalogs covering instruments for any 
phase of oil refining. 


The Brown Instrument Co. 


4413 Wayne Avenue 
PHILADELPHIA, PA. 


DISTRICT OFFICES: 
New York, Boston, Pittsburgh, Columbus, Cleveland, Detroit, 
Chicago, Indianapolis, Birmingham, St. Louis, Tulsa, Houston, 
El Paso, Los Angeles, San Francisco, Denver, Salt Lake City, 
Montreal. 
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Picture 2.—This shows the corrosive action on inside of cast iron water box coils from acid water. 

At the end of the pipe in the foreground the original thickness can be seen, the light colored 

lining is corroded material, the dark section is good iron. The broken section in immediate fore- 
ground shows plainly the extent of corrosion. 


in tanks, either as crude oil or fractions 
awaiting further treatment, give off 
considerable sulphur gas, the amount 
depending of ccurse on the sulphur 
content of oil. 

Refinery Corrosion 

In a treatise of this kind, expounding 
on practical experience, it would seem 
suitable to typify corrosion as acid, 
high temperature, underwater, and at- 
mospheric. Underground corrosion 
has similar characteristics to that un- 
der water, in that atmosphere corrosion 
has similar characteristics to that in 
acid. Water is a necessary agent for 
most refinery corrosion to take place 
at ncrmal temperatures. 


Crude Distillation 

Experience starts with the short life 
of cast iron condenser coils. The most 
serious trouble has been found in the 
gas-oil condenser when steam is used 
for distillation. The kersoene and gas- 
oline coils corrode slower, due in part 
to less water being present. 

In the gas-oil coil we have in many 
cases both sulphur gas and HCl, with 
steam condensing. Insoluble iron-sul- 
phur compounds are attacked by HC1 
and become soluble, greatly increasing 
corrosion. Two troubles from this 
source cause expensive interruption to 
service, one is the choking cf pipe by 
corrosion products, the other is soften- 
ing of the pipe which results in cracks 
or causes pieces to drop out; the de- 
struction can be seen in Picture No. 2. 
Cast iron corrodes in such a way that 
the iron goes into solution leaving sil- 
ica and carbon with some oxide or sul- 
phide as a weak binder. The appear- 
ance of pipe is not changed until it is 
so softened that the liquid flow washes 
away the corroded material. In the 
picture the even corrosion may be 
plainly seen and where for some rea- 


son the temperature is a little higher 
corrosion _has completely destroyed 
pipe. 

Tests made on the water coming 
from this coil, indicated a loss of iron 
amounting to over 0.7 pound per hour; 
by neutralization the iron loss was re- 
duced to 0.03 pound per hour. 

Further distillation of the crude oil 
without steam, results in some crack- 
ing with further evolution of sulphur 
gas, and corrosion of parts maintained 
at temperatures much above 500 de- 
grees F. This corrosion while appa- 
rent is not serious, probably because of 
the small amount of sulphur gas and 
comparatively low temperatures. 


Treated Oils 

Many of the various fractions sepa- 
rated during distillation are treated 
with sulphuric acid or other chemicals 
and are redistilled with the aid of 
steam. Those fractions that still con- 
tain some sulphuric acid give off sul- 
phur dioxide and other gases which 
when absorbed in the condensing 
steam are extremely active. The iron 
loss by water test in a case where oil 
carried .25 lb. of sulphuric acid per 
barrel, was indicated as over 100 Ibs. 
per run*even though a large part of the 
gas was drawn off by steam syphons. 
The most severe corrosion is experi- 
enced on the steel vapor line near the 
still, where the steam starts to con- 
dense. Laboratory tests, using most 
ccrrosive water from this still, showed 
metal resistance in following order: 
Iron 1, Ascoloy .09, Aluminum 1.17, 
Copper 1.8, Admiralty 3.3, Monel 3.9. 

Cases of this kind may be taken care 
of by scrubbing the vapors thoroughly 
with water in a cast iron chamber, 
passing the acid water off through a 
large acid proof trap, flowing the oil 
and its vapors through regular con- 
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denser box, and skimming entrained oil 
from acid water in efficient drainage 
trap. 

In the case of batch stills which re- 
quire steaming out at end of run, there 
are acid forming gases present and 
much corrosion results. 

Sweater Pans 

The sweating of wax is usually done 
in iron pans subject to the action of 
water, steam and oil. A small leak will 
often cause trouble from loss or dis- 
coloration of wax. It is usually a diffi- 
cult and expensive job to make repairs, 
and corrosion is quite rapid due to the 
almost continuous presence of moisture 
and the high temperature. The oil 
sweater from wax often contains small 
amounts of sulphuric acid and organic 
acids. Tests with monel metal, nickel, 
aluminum and ascoloy show very little 
attack under sweater pan conditions. 
Using one of these metals in thin sheet 
form as a lining, and spraying on the 
outside would seem practical. 

Pressure Stills 

The parts of an oil cracking unit op- 
erating at high temperature and high 
pressure are subject to corrosion and 
to mechanical strain unusual in other 
refining apparatus. 

Sulphur in the oil charged to pres- 
sure stills gives off Hydrogen Sulphide. 
This gas in its dry state will attack 
iron at temperatures above 500 degrees 
F., the action increasing rapidly with 
increased temperature. The sulphur 
content of charging oil may vary from 
0.1 per cent to 0.4 per cent and from 
0.05 per cent to 0.12 per cent in the dis- 
tillate; there seems to be no fixed re- 
lation between percentage of sulphur 
in charge and distillate. While some 
action is observed on still tubes, it is 
most noticeable on plates suspended in 
the vapors, and here the effect of tem- 
perature is plainly seen as the parts at 
low temperature are little affected 
while those at higher temperatures are 
completely corroded away. 

Tubes and Piugs 

Still tubes are worn thin or have cor- 
roded holes in the top while the bot- 
toms of tubes remain the original 
thickness. Plugs will wear more in 
one part of still than in another, and 
while usually the wear is uniform oc- 
casionally one will wear more on one 
side. Shelby seamless steel tubes, se- 
ries 20-23, are giving good service. Ca- 
lorized tubes were not found worth 
their extra cost. Monel metal plugs, 
while they corrode some, have other 
advantages, and by proper design give 
two or three years service. Aluminum 
Bronze plugs become brittle in the 
threads causing blowouts. Plugs of 
some other type of metal jamb in, or 
are soft and can not be easily removed. 

Pumps 

Pump bodies are made of steel. Cast 
iron has been found best for pistons, 
piston rings, hot packing, liners and 
valves. The piston rod is made of car- 
burized .30 to .40 carbon, high grade 
steel oil drawn to the working temper- 
ature, giving scleroscope hardness of 
75. The ordinary case hardened steel 
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is good until the hard surface corrodes 
hard 


away; carburizing deepens’ the 
Cor- 


surface resulting in longer life. 
rosion seems to be a matter of temper- 
ature, and the innermost portion of rod 
(in the oil) corrodes .034 inch to .001 
inch in the stuffing box for case hard- 
ened steel. 

Many alloys have been tried for this 
work but none has proven of service. 
Steel piston rings broke quickly, mon- 
el rods corroded quickly. There is 
some corrosion of the pump intericr at 
velocity points, and the addition of 
nickel and chromium might be of ad- 
vantage here. In one design of pump 
copper gaskets corroded quickly, other 
pumps were designed with gasket pro- 
tection and copper is_ satisfactory. 
Pump valves are solid cast iron balls 
weighing about 28 lbs. These wear 
down evenly and give better satisfac- 
tion than anything else tried. Valve 
seats of steel are found servicable. 


Piping 

All piping subject to heat and pres- 
sure is of the same material as still 
tubes— cold drawn, steel. 
There have been a few cases of brit- 
tleness, and these were on lines sub- 
ject to vapor only. Wrought iron un- 
der these conditions becomes as brittle 
as glass. Wrought iron extra strong is 
satisfactory beyond the pressure zone. 


seamless 


Valves 

Valves made of high grade cast steel 
containing about 2 per cent nickel and 
7 per cent chromium, are satisfactory 
for high temperature high pressure 
work. Seats and stems are made of 
rolled chrome-nickel steel The valve 
on top of separator, used for steaming 
out, shows the most corrosion. 


Separator 

In the separator as elsewhere in pres- 
sure still system, the parts at highest 
temperature are corroded most, and 
while aluminum alloys and chromium 
iron have shown high resistance to H:S 
at high temperature in the laboratory, 
heavy iron is still used. Metal life is 
indicated in following ratio from lab- 
oratory tests: Iron 1, Ascoloy 3, Endu- 
ro, “A” 4, Aluminum Sheet 11, Enduro 
“T” 59, Aluminum Alloys “3SO”, “3SH” 
“2SH”, 180. The vertical wall of a 
separator shows little corrosion. but us- 
ually has a scale which gives on anal- 
ysis, Iron 58.18 per cent, Sulphur 7.04 
per cent and Carbon 16.23 per cent, the 
iron representing .005 inch depth loss 


Picture No. 4.—Here is a good 
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Picture No. 3.—Here are steel plates corroded by water 


per year. Parts that gather a fine car- 
bon or coke deposit are protected 
against excessive corrosion. 

Calite, a Nickel-Chromium-Iron Al- 
loy, is used in stills for supports, and 
while it distorts it does not burn and 
can be straightened by using the prop- 
er method. 

Durolcy plates suspended as furnace 
baffles stand the temperature without 
oxidizing, but will warp badly unless 
properly supported. 

In general, corrosion of pressure still 
equipment is most severe where gases 
and vapor may be localized or are free 
from the oil. Chrome-nickel alloys are 
most servicable in general, cast iron is 
satisfactory where great strength is not 
required. Constant expert supervision 
is respcensible for anticipating failures 
in this equipment. 


Tube Stills 

Tube stills show somewhat the same 
effect as pressure stills tho not so se- 
vere, and as the pressure and tempera- 
ture is lower and the charge somewhat 
different, the active corrosive agents 
are probably not the same. Brass plugs 
on these stills do not give best service. 

Where steam is used very severe cor- 
rosion occurs on the steel vapor line 
at the point where steam condenses. 
\ monel metal sheet lining in vapor 
line where corrcsion is most active has 


given promising results. This corro- 





illustration of steel pipe corrosion 


sion is probably due to H.2S and HCl 
in water, when distilling crude oil. 


Gasoline Recovery Plant 

Gas containing vapor from many of 
the distillation processes is compressed, 
or passed thru oil to recover any light 
gasoline present. The sulphur present 
in this gas from different departments 
averages as follows: Crude Stills, 1 
per cent, Coke Stills 2.5 per cent, Top- 
ping 3 per cent, Cracking 0.2 per cent, 
Rerunning 1.0 per cent. A small amount 
of water vapor in the gas is condensed 
by compression and cooling coils of 
wrought iron are badly corroded, the 
products causing complete stoppage in 
a short time so that pipes, valves and 
fittings have to be blown out with 
steam frequently. The products of cor- 
rosion are iron, oxide, iron sulphide, 
iron sulphate and free sulphur. Water 
scrubbing in an acid-proof tower re- 
moves a large portion of sulphur. 

Where the absorption system is used 
the oil scon becomes saturated with 
sulphur which precipitates wherever 
the oil is expended through a valve, 
probably due to reduction in tempera- 
ture. A reduction to 32 degrees F. has 
been found to cause precipitation of 6 
per cent of the sulphur in this oil as 
free sulphur. Sulphur may be removed 
from the gas by a special washing pro- 
cess, but at present the method is too 
expensive for this application. 

In a test of water saturated with H2S 
and the life of iron taken as 1, monel 
metal was 25, aluminum was 40, and 
admiralty metal was 43. 

The gas holder, sealed with water, 
is attacked near the water line, more 
severely inside than out. The outside 
corrosion is due to oxygen and gases 
in the air but inside, mostly to sulphur 
gases. An oil layer on the water is 
being tried to keep the gases out of the 
water. 


Gasoline Condensers 
Where gasoline is distilled off with 
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Picture No. 5.—This shows oxidation at high temperatures 


steam, brass tube condensers are some- 
times used. Sulphur being absent, there 
is no corrosion but with sulphur pres- 
ent admiralty metal tubes are readily 
attacked. Admiralty metal coated with 
tin is being tried in this connection. 
The cast iron heads of these conden- 
sers are severely eroded by the high 
velocity action of vapor emerging from 
the tubes, the vapor direction is revers- 
ed at each pass by these heads and the 
iron has been eroded nearly an inch 
deep in about two years. Removable 
linings of steel are now being used. 
There is considerable corrosion of 
these condensers by water, which will 
be taken up later. No corrosion has 
been. experienced with cast iron coils 
in this connection. 


Tanks 

Sulphur gases combined with mois- 
ture condensed from the air cause se- 
vere corrosion on inside of storage 
tanks. Scale from roof of tank which 
exploded, gave following analysis: 

Iron sulphate 1.84 per cent; total sul- 
phur 15.57 per cent. 

Iron sulphide 13.58 per cent; total 
iron 55.04 per cent. 

Free Sulphur 7.26 per cent; loss by 
ignition 20.70 per cent. 

Many mysterious tank fires in the 
past may have been caused by the for- 
mation of these compounds, for while 
they are formed under moist conditions, 
a sudden drop in air temperature with 
accompanying low humidity will dry 
off the scale, and rapid oxidation will 
result in high temperatures in places. 
Cast iron corroded under water will 
show the same effect when exposed to 
the air. 

Paint lasts but a short time on the in- 
side of tank roofs, but possibly spray- 
ing, or lining with a resistant metal 
such as tin or aluminum would elimi- 
nate this trouble. The best plan would 
be to eliminate gas space under roof. 


Agitators are subject to this same trou- 
ble but are more accessible and can be 
kept painted. 

Where floating roofs are used the in- 
side of tank above roof corrodes badly, 
due undoubtedly to the concentration 
of gases on this surface. 

The breather lines for tanks are bad- 
ly corroded, and the flame arrester 
screens of monel metal have to be re- 
newed very often, as both air and cor- 
rosive gases are continually moving 
through these pipes and screens. 

Monel metal ropes controlling swing- 
pipes in tanks, often are seriously cor- 
roded when they come in contact with 
water associated with sulphur com- 
pounds or oils containing sulphuric ac- 
id. Monel metal lasts twice as long as 
steel but at best the life is short. 

Tank bottoms have given much cor- 
rosion trouble from the water settling 
out of oil; this is overcome by a three- 
inch layer of well mixed 1:2:4 cement, 
which is also applied to water box bot- 
toms. The use of iron traps with acid 
proof lining has greatly reduced this 
source of corrosion, especially on run- 
ning tanks, as the water is drained off 
at end of condenser coil before it can 
reach the tank. 

The above outlines the main sulphur 
and acid corrosion peculiar to petrole- 
um refining. While percentages of cor- 
rosive elements are small, their quanti- 
ties are sufficient for extensive destric- 
tion. In a large refinery the produc- 
tion of HCl gas from salt in the crude, 
may average 200 lbs. a day, and the sul- 
phur may amount to 90 tons a day, 
while on the other hand, almost as 
much pure sulphur will be required for 
manufacture of sulphuric acid used in 
treating. Sulphur is active further in 
connection with atmospheric corrosion 
on account of large quantities of H.S 
and SO: given off by tanks, s.uitis and 
furnaces; the sulphur going into com- 
bustion approximates nine tons a day. 
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Corrosion by sulphuric acid and other 
standard chemicals used in refining is 
not treated here as their effects and 
methods of handling are generally 
known. 


High Temperature Corrosion 

The corrosion of pressure still and 
other equipment when above 500 de- 
grees F., by H.S, comes under this 
head but has been treated above. Oth- 
er high temperature corrosion is found 
in furnaces. Pressure still tubes or 
others, and still bottoms on which an 
insulating deposit of coke or salt forms, 
may reach furnace temperature; as this 
may be anywhere from 1300 degrees F. 
to 1400 degrees F., iron will readily ox- 
idize, because appreciable oxidation 
takes place at as low a temperature as 
900 degrees F. With oil flowing rap- 
idly over and in contact with metal, 
the metal temperature will be nearer 
that of the oil than of the furnace, but 
a small deposit of salt or coke will pre- 
vent the metal from being cooled by 
the oil. 

In the concentration of heat in some 
furnaces, the temperature of metal may 
be high enough to cause some crack- 
ing of oil at a certain point with the 
gradual building up of a local deposit 
which, after several days or perhaps 
weeks, results in burned iron. This 
trouble may be initiated by a local rate 
of vaporization great enough to sepa- 
rate the oil from contact with the me- 
tal, which would allow the metal tem- 
perature to increase causing incipient 
cracking of oil that occasionally might 
reach the spot. This effect may also 
be caused by improper application of 
steam in the still. Oxidation at high 
temperatures is shown in pictures No. 5 
and No. 6. Ascoloy, or iron containing 
over 14 per cent chromium is said to 
resist oxidation at the temperatures of 
ordinary still furnaces and would see.n 
promising material for pressure still 
tubes and coke still bottoms. 

Brick-work in furnaces gives little 
trouble unless the fuel contains alkali 
or acid sludge. Ordinarily the sulphur 
in fuel oil seems to give little difficulty, 
but alkali will cause fire bricks at high 
temperature to melt in a very short 
time, and some trouble has been exper- 
ienced in the past. Chromium contain- 
ing fire cements seem to resist the ac- 
tion of caustic at high temperatures, 
but have not yet been tested thorough- 
iy. 

Under Water Corrosion 

This problem is one of local signifi- 
cance, is characteristic of water supply 
sources and contamination. It may be 
interesting to study the curves on ac- 
companying sheets, where a year’s re- 
cord of maximum and minimum water 
and air temperatures’ are shown on 
sheet No. 21, and the average weekly 
salinity together with maximums are 
shown on sheet No. 22. This was a 
particularly dry year. Much refinery 
waste finds its way into some of the 
cooling water. 

The fire lines are giving the most 
serious trouble, but mainly from out- 
side corrosion and cracks, The soil is 
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Struthers - Wells 

Products for the 
Refinery Field 
Bubble Towers 
Heat Exchangers 
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Condensers 






Distillate Separators 






Grease Mixing Kettles 





Jacketed Grease Mixing 
Kettle for Refinery serv- 
ice Illustrated. 




















THs is merely representative of the hundreds of 
metal containers made by the versatile manufac- 
turing facilities of the Struthers-Wells Company. 


Whether the construction calls for welded seams or 
riveted joints, mixing kettles or cracking stills, the 
Struthers-Wells organization has the resources and skill 
to meet any specification in the refinery field. 


If it’s made of steel plate, let Struthers-Wells do it. 


“Anything in plate construction 
of stainless steel’’ 


STRUTHERS-WELLS COMPANY 


Warren, Penna. 

MANUFACTURERS ENGINEERS 
PLATE CONSTRUCTION 
CHEMICALS—REFINING RUBBER 
Branch offices in principal cities 









Founders, Machinists. Builders of Special Machinery 


ae 
"S75 Years of accumulated , 
SS at Bernina Service 


‘STRUTHERS -WELLS. 


Steel Plate Construction 
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Picture No. 6.—This shows the hard oxide scale formed on seamless steel tubes 
at high temperatures. 


and is practically contin- 
have 


mostly clay 
ually wet, but 
shown the water in ground to be neu- 
The corrosion of these lines takes 


elementary tests 
tral. 
place at points which correspond with 
the imperfections or loss of protective 
coating on new pipe, and where coat- 
ing is thick and intact no outside corro- 
sion is found. Inside corrosion is to an 
even depth, generally one quarter thick- 
ness of pipe, which shows that the pro 
coating is not impervious to 
‘he nature of this corrosion 1s 


tective 
water. 
shown in picture No. 7 where at A the 
metal is well protected outside by coat- 
ing, and at B corrosion has progressed 
through pipe wall 

Many of these failures are accompan- 
ied by extensive cracks in the cast iron 
been de 
structural 


and the cause of this has not 
termined, it may be due to 
strains or to disrupting corrosion pro 
ducts. Out of 23 failures, 10 had cor- 
roded holes of about 8 sq. in., in 3 cases 
pieces were broken out without appar 
ent corrosion; 3 were cracked with but 
slight corrosion and 7 were both badly 
corroded and cracked. These pipes 
were in the ground from 11 to 13 years 
and were scattered over plant. Cooling 
water lines under the same conditions, 
except lower water pressure, have giv- 


en no trouble and show very little in- 
side corrosion, which suggests that 
pressure may have something to do 
with the penetration of water Pipe 
coatings vary greatly in texture, thick- 


These coatings are 
soluble in strong alkali. <A 
compound of wax tailings is being ap- 
pipe in an endeavor 


ness and evenness 
acid or 
parca tO new 
cover the bare and imperfect spots. It 
was found that the pH value of water 
in fire mains could be increased to 9.5 
by adding caustic soda, at an expendi- 
ture of about $6.00 a day. With this 
and better outside protection the life 
of pipe should be increased many fold. 


Analysis of Inside Loose Scale 
Specific gravity 2. 8%, 1.95; Moisture 
20.6%, 4.4; Silica 5.8%, 8.0; Ferric Ox- 
ide 62.4%, 67.4; Free Sulphur 7.9%, 10.1; 
Chlorides 0.5%, 1.5; Sulphate 1.3%, 1.3; 
Sulphide 2.9; Carbon, 0.5%, 4.4. 


Analysis of Corroded Material 


Silica 23.5%; Ferric Oxide 60.2%; 
Carbon 8.9%. 
From determination of iron carried 


in water the loss was estimated as 150 
Ibs. each 24 hours. 


Water 
Chlorides and hydrogen ion concen- 
tration of various waters used is given 


below: 


Chlorides 

Grams per 
Source Use liter P.H 
No. 13 P. H. Cooling and Fire 6.5 36 
Alligator BayouWater Supply tributary 1.7Acid 
No. 72 P. H Cooling 9 6.7 
No. 3 Reservoir Boilers 3 6.7 
Treated Boilers l4plus 
Neches Rivet Boilers & 78 
Drilled Wells Low iemp. cooling 9.9 8.1 

(very corrosive) 
Tanker Ballast From Savanah, Ga. 29.6 8.1 
Tanker Ballast From Delaware River 11.2 6.9 
Fort Worth 

drilled wells (corrosion very slight) 0.15 8.3 
Water temperature will average 91 
degrees F. over the summer months 
and €0 degrees F. during the cocler 
months. Examples of water corrosion 


are shown in pictures No. 3 and No. 4. 

Pump impellers have a comparatively 
short life, and it is interesting to note 
different Bay- 
Galveston 


Iccations; at 
Bay it is reported 


results in 
town on 
that: 
Acid Bronze lasted 2 months. 
Cadmium coating lasted 2 months. 
Everdure gives prospect of one year. 
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Everbright has a little better pros- 
pect, 

On the Neches River above Pert Ar- 
thur: 

Cast Iron lasted 5 years. 
\cid Bronze lasted 6 years. 

\t Port Arthur acid Bronze impellers 
last five years 

In cases where bronze parts inside of 
pump were changed to cast iron, this 
iron corroded rapidly due to electrolyt- 
ic action 
wrought 
iron pipe as used in gas compression 
plant, oil ccoling and refrigeration cor- 
rode very rapidly, due no doubt to at- 
mospheric NO-OX-IDE is 
used for protecting threads and return 


Water sprayed coolers of 


exposure. 


bends in many of these cases. 

Tank steel that are 
sprayed during warm weather, are kept 
painted and last several years. Recofs 
containing water corroded 
most near hatches and other openings 
where gases from oil leak out. 


roofs of water 


wells are 


Condensers 


Water box condenser coils cf cast 
iron have a life of many years as far as 
water is concerned, and usually fail 
from corrosion first. Where 
bolted pipe is used the steel bolt heads 


disintegrate in a few menths causing 


inside 


serious leaks; monel metal bolts will 
outlast life of pipe. On testing bolts 
against cast iron and steel plate for 





electrolytic polarity, there was always 
considerable difference cf potential but 
the polarity was not always consistent. 
As in other where volumetric 
water cooling is used, corrosion is 
much more rapid at the top of the sys- 
tem where temperatures are higher and 
gases in solution are concentrated. 
admiralty metal 


cases 


Condensers using 


(Continued on Page 97.) 





Picture No. 7—Cast iron fire line showing even depth of inside corrosion and selective outside 


corrosion. 


At AA the iron has been properly protected. At B, B, 


B, corrosion has preceded 


without restriction, at C the soft nature of corroded iron can be seen. 
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d It is the logical result 
zs of experience in the out- 
lying oi! and gas districts, 
that these Metrics should 
be installed in the very 
heart of Tulsa at the 
st Mayo. 
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il From this famous gath- 
re ering place for the indus- 
Is try, out to the most iso- 
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or of gas and oil. with the 
ys characteristic accuracy for 
ut which they are renowned. 
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Modern Fire Fighting in Oil 


HE oil refiner has a special fire 

fighting problem of his own. He 

know how to meet the emergencies 
that arise in combating oil fires. If 
he is a wise refiner he will be fore- 
armed, and prepared to meet unusual fire 
situations. 

Possibly no other word than “prepared- 
ness” more aptly expresses the fire fight- 
ing problem in oil refineries. A great in- 
terest has developed in this subject in 
the oil industry. Practically all of the 
trade associations in one form or another 
are carrying on among their membership 
an organized method of controlling and 
preventing oil fires. 

Today modern fire fighting in oil re- 
fineries begins before the fire occurs. 
Most of the larger oil companies and 
many of the smaller ones maintain con- 
tinual fire inspection and prevention serv- 
ice. As practically all of the causes of 
oil fires are well understood, their pre- 
ventoin is simply a process of applying 
known. measures and using recognized 
safe practices. 


Watch Construction 

The instances are rare when fire at- 
tacks ail storage and handling equipment 
of modern design. Most oil fires are 
directly traceable to the use of construc- 
tion which today is known to be hazard- 
ous. For plants built in accordance with 
recognized good practice, the fire fre- 
quency is exceedingly low. For plants 
that have in addition suitable appliances 
for handling oil fire, a trained fire brig- 
ade and good plant maintenance, the 
fire risk becomes equal to the preferred 
class of industrial risk. 

About two-thirds of the total fire loss 
sustained by oil properties consists of 
the destruction of oil tanks and _ their 
contents. - Tank protection, therefore, is 
the principal item towards which the oil 
refiner must direct his attention, in or- 
der to safeguard his plant. Lightning is 
the cause of approximately 55 per cent 
of all tank fires. Ignition resulting from 
exposure to fires that have originated in 
other structures is the direct cause of 33 
per cent of the tank fires and the re- 
maining 12 per cent are ignited in an 
unknown manner; careless operation, and 
static electricity probably being the prin- 
cipal causes of fires in this classification. 
Of the tanks ignited by lightning, it is 
of interest to note that approximately 
93 per cent of them are not gas tight. 
Most of them are equipped with wooden 
roofs. A detailed analysis of the fire 
records of the all-steel gas-tight tanks 
which were ignited during the period 


*Presented to the American Society of Me- 
chanical Engineers December 9, 1926, at New 
York, N. Y. 


Refineries 


By FRANK A. EPPS* 
Tide Water Oil Company 


1915-1925 gives evidence of unprotected 
vent openings. The fire records also in- 
dicate that tanks of this construction 
most frequently go through extremely 
severe conditions of fire exposure with- 
out ignition. It is evident, therefore, that 
the installation of all-steel, gas-tight 
tanks, plus their proper maintenance, 
practically eleiminates the bulk of the 
fire danger. 

Of all the tanks lost by fire in the 
period 1915-1925, 58 per cent contained 
crude petroleum, 20 per cent gasoline, 17 
per cent kerosene and like oils, 2 per 
cent fuel oil and 3 per cent miscellaneous 
oils. Thus, the majority of oil tanks that 
burn contain crude oil. This is to be 
expected, because of the fact that fire 
danger and wooden tank roofs are synon- 
omous and such tanks are used princi- 
pally for crude oil. 

The annual frequency of fires per 
1,000 tanks during the ten year - period 
1915-1925 was as follows: 

The relative safety of the steel roofed 
tank is evident. 

Wooden Roofed Steel Roofed 


Contents Tanks Tanks 
Gasolimé .......... 17.9 0.26 
Kerosene ......... 15.2 0.28 
er Per meas 4.15 0.64 
XS 1.44 0.45 


In order to prevent fire in tanks, the 
following are the principal considerations 
to be borne in mind: 


Construction 

Tanks should be set upon firm founda- 
tions, re-inforced concrete slabs being 
preferable for all permanent installations. 

Tanks should be constructed of open 
hearth steel equivalent to Structural 
Grade “A” as specified by the American 
Society for Testing Materials. The ab- 
sence of a specification on steel permits 
the manufacturer to supply almost any- 
thing, and this has, in certain cases, re- 
sulted in failures in the tank shells short- 
ly after construction. Vertical tanks 
should be designed for a factor of safety 
of not less than 2.5 based on the tank 
being filled with water. Top angles 
should be located inside rather than out- 
side in order to permit calking of the top 
angle joints. Roof plates should be not 


_less than 3/16 inch in thickness as it 


is impossible to secure tightly caulked 
riveted joints with thinner metal. In this 
connection it should be noted, however, 
that a number of tank builders are now 
welding the roof seams and with this 
form of construction it is possible to ob- 
tain a tight roof with thinner metal. 


Roof Fittings 
Gauge hatches should close by weight 


only and should be so designed that they 


will lift and vent the tank prior to roof 
failure, should pressure be built up in the 
tank, perhaps due to a fire in an adjoin- 
ing structure. Such hatches, however, 
should be gas-tight when they are in 
closed position. All other openings in 
the tank roof, such as explosion hatches, 
manholes, etc., should be securely gas- 
tight. Venting connections for tanks 
containing crude oil, gasoline and other 
volatiles should preferably be of the 
sealed type and should have ample capac- 
ity to relieve any pressure or vaccuum 
which can be developed within the tank 
under the most abnormal conditions of 
pumping out and simultaneous cooling 
from a shower on a hot day. Such vents 
should be equipped with suitable flame 
arresters and in this connection it should 
be noted that metal screens arrest flame 
only .by reason of their ability to con- 
duct the heat away very rapidly to ad- 
jacent solid metal parts, thereby prevent- 
ing the formation of ignition tempera- 
tures on the other side of the wire screen- 
ing. If the distance from the central 
part of the wire screen to solid metal is 
too great, a single thickness of screen 
will not serve, but a double or triple 
thickness is required. Beyond certain 
dimensions even a triple thickness of 
wire screen may be satisfactory. The ac- 
tual limitation of wire screen flame ar- 
resters has not been fully determined. 
The Underwriters Laboratories of Chi- 
cago, Illinois, conducted an extensive in- 
vestigation in 1919 in conjunction with 
the E. I. Du Pont de Nemours Company. 
A number of oil companies have _ per- 
formed some experimental work in this 
connection, but the investigation works 
to date is incomplete. At its meeting 
this week in Tulsa, the American Petro- 
leum Institute will consider the advis- 
ability of devoting an appropriation for 
further research in this direction. 

All remaining holes through the roof 
plates should be effectively closed, for 
example of a swing pipe connection is 
employed, a stuffing box should be pro- 
vided where the cable passes through the 
root. 


Wocden Reofed Tank. 


Where wooden roofed tanks are em- 
ployed, very careful consideration should 
be given to the advisability of replacing 
them with steel roofs. Where this can- 
not be done, the wooden roof should be 
placed and kept in excellent repair, and 
an overhead system or network of 
grounded conductors should be supplied 
and connected to grounded metal tow- 
ers located at a suitable distance away 
from the tank or tanks protected. . This 
system of lightning protection is in use 
today in California for oil reservoir pro- 
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ul is Barber Asphalt Co. port Co. 
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bee Beacon Oil Co. Phillips Petroleum Co. 
of Bedford Petroleum Co. (France) Phoenix Oil Co. (Roumania) 
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ar- Calpet Refining Co. Pure Oil Co. 
, =, Canfield Oil Co. Roxana Petroleum Co. 
~~ Carter Oil Co. Russian Soviet Government 
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any. Cosden Pipe Line Co. Sinclair Refining Co. 
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tection and has been described in detailin all steel gas tight tanks is very re- 


in the trade publications. The overhead 
network of wires will relieve the roof of 
the induced charge effect which occurs 
during a thunder storm and is responsible 
for ignition of many wooden roofed 
tanks. The grounded steel towers, if 
properly located, will receive and safely 
handle direct hits which might otherwise 

strike the tank. , 

Another form of lightning protection 
for wood roofed tanks provides heat in- 
sulation for the wood deck by which the 
tank is made gas-tight at the same time. 
In addition to this, a network of ground- 
ed conductors is stretched over the top 
of the tank and supported by steel posts 
affixed to the tank shell. Unquestion- 
ably this “Faraday Cage” gives excellent 
protection from induced charges, and al- 
so provides a fair degree of protection 
against direct hits. 

Fire Walls 

Fire walls should always be provided 
around crude tanks and should be: 

(a) of a capacity equal to that of the 
tank surrounded, unless adequate 
drainage to a sump of like capacity 
is provided. 

(b) Located not nearer to the shell -of 
any of the enclosed tanks than the 
diameter of the largest tank enclosed, 
and in any case not less than 50 feet. 

(c) Provided with a suitable coping pro- 
jecting inward to turn back boil-overs. 

The construction and function of the 
coping referred to, was described very 
completely in a paper presented by Mr. 
H. H. Hall of the Standard Oil Company 
of California to the American Society of 
Civil Engineers last year. 

For other than crude tanks, fire walls 
are so seldom required during actual 
fires that their construction is unwaf- 
ranted except under conditions of an un- 
usual nature wherein the exposure of 
large values, justifies extraordinary meas- 
ures. 

Grounding 

A ground connection of some kind is 
necessary. However, the earth under the 
bottom of most tanks is usually moist 
and is a sufficient ground; even in ex- 
ceptionally dry regions. In addition, the 
pipe lines connected to the tanks are usu- 
ally embedded in moist earth at a point 
not far from the tanks. However, for 
tanks resting on concrete slabs and con- 
nected to an above ground system of pip- 
ing, an electrical ground is essential. This 
also applies to tanks resting on cinders, 
wood or other insulating foundations. 
Grounds are most frequently obtained by 
driving iron pipes to permanent moisture 
and connecting them by means of sub- 
stantial copper cables to the shells in 
the tanks. The use of “Paragon” cones 
is also to be recommended. These are 
baskets or ‘cones made of perforated 
sheet copper. It is customary to fill them 
with charcoal (which acts as a moisture 
retainer) and the filled baskets are de- 
posited in holes made by a fence post 
borer in the viciriity of the tanks, the 
holes being extended to the depth of 
permanent moisture. Heavy copper cables 
connect the tank shells to the buried cop- 
per tanks, 


Fire Protection 
As before noted, the probability of fire 


mote, and except in cases where large 
values are involved or where other con- 
siderations warrant a considerable invest- 
ment in fire protection equipment, it 
should not be necessary to make any spe- 
cial provision for fire protection. Proper 
tank construction and proper maintenance 
provide in themselves very complete pro- 
tection. 

However, in large plants, where fires 
originating in other structures must be 
handled, it is customary to provide both 
steam and foam protection for the tank- 
age. The adequacy of steam installations 
as they are designed and installed today 
is very questionable, as was developed in 
a paper read by Mr. G. O. Wilson in 
January, 1926, before the American Pe- 
troleum Institute’s Convention at Los 
Angeles. 

The only effective fire extinguishing 
agent for all tank fires is foam. Where 
properly installed and maintained such 
fire extinguishing system will always give 
a good account of themselves. The use 
of foam in this country is comparatively 
recent, the entire development being only 
about 12 years old. Nevertheless, today 
there are very few modern refineries 
which do not have foam systems. Al- 
most without exception, where they have 
been installed in accordance with the 
standards of design which are outlined in 
the following pages, they have operated 
successfully and- have saved much prop- 
erty that would have otherwise been lost. 

Several other types of tank fire ex- 
tinguishing equipments have been and are 
being developed. These utilize water 
sprays, carbon tetrachloride and carbon 
dioxide. As applied to oil tanks, these 
equipments are still in the experimental 
stage and have only a record of test 
fires to their credit. 


Operation 

Under no circumstances, should an ex-’ 
cavation be made under a tank in order to 
repair a leak in the bottom, unless the 
tank has been entirely emptied. Failure 
to observe this precaution has resulted 
in failure of the bottom plate and loss of 
contents of tank, not to mention narrow 
escape from drowning on the part of the 
men around such excavations. 

Gauge poles should be fitted with brass 
hinges and shoes instead of iron so as 
to eliminate possibility of -mechanical 
sparks. Gauging tapes for fhe same rea- 
son should be fitted with ‘brass plumb- 
bobs. The gauger should be instructed 
regarding the necessity of keeping all 
hatches closed and violation of this rule 
should be sufficiént reason for discharge. 

Before making repairs on any tank a 
gas free certificate should be obtained 
from the laboratory. The use of elec- 
tric extension lights should be prohibited 
in tanks that have previously contained 
volatiles, unless the most rigid procedure 
has been followed in cleaning and “gas- 
freeing” the tank. 


Inspection and Maintenance 
In the relatively few cases of ignition 
of all steel gas-tight tanks, it has been 
observed that such ignition resulted di- 
rectly because of some defect in equip- 
ment which rendered the tank sub-stand- 
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ard at the time of ignition. This is a 
fact of prime importance emphasizing as 
it does the necessity for continual tank 
maintenance. Every Oil Company should, 
if this is not already its practice, insti- 
tute at once careful and periodical in- 
spection of such equipment. Records of 
these inspections should be kept and the 
defects found should be promptly rem- 
edied. 

The National Petroleum Association 
has already instituted among its member- 
ship a “Fire Marshals’ Association.” The 
member companies have appointed in their 
refineries a group of men known as Fire 
Marshals who make periodic inspection 
of all tanks and equipment. These men 
report to someone in executive authority 
in their respective plants. Inspections are 
made and reports are prepared on stand- 
ard forms. While on the subject of in- 
spection of tanks, it is of interest to note 
that the N. P. A. Fire Marshals likewise 
inspect the fire protection equipment and 
all structures, such as buildings, stills and 
loading racks. 

Next to oil tanks, the greatest fire risk 
in oil refineries is to be found in the 
distillation equipment. Fire prevention 
around such equipment can be summed 
up in one sentence: Careful operation 
and first class upkeep. 

Most frequently, fires occurring in the 
distillation process are caused by small 
oil or vapor leaks. They are usually put 
out with hand extinguishers, steam jets, 
water hose or by pumping out the still 
with negligible loss. .Occasionally, how- 
ever, something lets go, a still bottom 
splits, a high pressure drum explodes, or 
an oil line breaks, and a big fire is un- 
der way. In order to handle fires of 
this type, the distillation unit should be 
designed and installed with the following 
three points in view: 

1. Provision of facilities for the rapid 
removal of the oil in the burning still 
and in nearby stills. 

2. Provision of facilities for confining 
the spread of the fire. 

3. Provisions of adequate 
tinguishing equipment. 

Dealing with these in the order named, 
it is evident that one of the simplest and 
most effective ways of handling a serious 
still fire is quickly to pump out the burn- 
ing still and those which are menaced. 
Therefore, the importance as a fire pro- 
tection measure of having large pumps 
for this purpose and large pumping out 
lines is apparent. It is essential, how- 
ever, that all valves in the pumping-out 
line shall be equipped with remote con- 
trols, so that they can be operated safely 
and surely—usually from in back of the 
of the condensers. Serious consequences 
may result if during the excitement the 
still is pumped out without having top 
steam turned on. It is quite probable 
that failure to observe this point has been 
responsible for many of the still explos- 
ions and the resultant loss of life which 
have accurred during such fires. Since 
the steam line is so important, its valve 
control should be just as accessible as the 
pumping out valve control, and its instal- 
lation should be reasonably secure against 
injury. 

In order to limit fire spread, it is im- 
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Decreases ‘Up-Keep’ Costs 


The Fisher Governor @. 


1309 Fisher Building 
MARSHALLTOWN, IOWA 





A Gulf Publishing Company Publication 


When the drilling engine is started up after a shut-down, there might 
be a water hammer or knock, which often results in broken cylinder 
heads, unless you have provided in some way for the condensation 
from the steam lines. 


The FISHER Steam Trap No. 33, when hooked into a steam line, 
to a drilling engine in the field, decreases up-keep costs and increases 
the efficiency of the engines by providing dry steam at all times. 
A great many of these FISHER Steam Traps are in use in the oil 
fields and are giving gratifying results everywhere. 


To facilitate matters for the operator these steam traps are now 
crated in a novel manner which allows connections to be made and 
the trap put into service without uncrating, thereby affording 100% 
protection to the trap under all conditions. 




















Illustration shows a Fisher Steam Trap hooked into a steam line to a 
drilling engine in the field. The efficiency of the engine is increased 
as dry steam is assured through use of the trap. 








Mention Where You Saw the Advertisement 








Fisher traps are strong, sim- 
ple and positive acting. A 


main feature being, they 
have only two parts suscep- 
tible to wear, the valve and 
the seat. These can _ be 


changed without dismantling 
trap or disturbing pipe con- 
nections. 
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portant to provide, as far as practical, 
fire walls around every battery of stills. 
Frequently, the near walls supporting the 
condenser boxes may be used as part of 
this surrounding fire wall. It is further 
desirable to break up the fire areas in 
and around the units of any battery, so 
that a flood of hot oil pouring from a 
break will endanger as few adjoining 
stills as possible. Catch basins and sew- 
ers should be connected to the areas so 
enclosed and such connections should 
drain to remotely located separator ponds. 

It frequently happens that small fires 
assume serious proportions because oil 
and vapor lines are impropertly supported. 
The collapse of their supporting members 
and consequent breakage of lines or fit- 
tings permits the contents of these lines 
to drain stills and add fuel to the blaze. 
It is of prime importance, therefore, that 
crude charging lines, flow lines, vapor 
and reflux lines, fractionating towers and 
such equipment be supported by structural 
members properly insulated. Poured con- 
crete made of limestone aggregate and 
having a thickness of from three to four 
inches is most suitable for this service. 
Complete particulars regarding the degree 
of fire protection afforded by different 
types of heat insulation may be obtained 
from “Fire Tests of Building Columns” 
published by the Underwriters Laborator- 
ies of Chicago in 1919. 

Fire protection equipment around stills 
usually consists of first aid fire ex- 
tinguishing devices, as two and one-half- 
gallon foam extinguishers and 40 gallon 
foam chemical engines steam hose fitted 
with long extension nozzles, water hy- 
drants and hose, and foam hydrants and 


hose. 


Foam Systems—Dry Chemical Type 
Foam systems are of two general types, 
namely, the dry-chemical portable type 
and the stored-liquid stationary type. The 
former is a very recent development and 
its limitations have not yet been fully 
determined. In general, this type of in- 
stallation seems to fill the need for foam 
equipment intermediate both in capacity 
and in cost between the portable wheeled 
foam fire extinguishers and the stored- 
liquid stationary type of installation. 
The dry-chemical equipment consists es- 
sentially of a so-called “foam generator” 
which weighs about 110 pounds and re- 
quires from 60 to 100 pounds of water 
pressure for its successful operation. A 
line of 2%-inch hose is extended from a 
water hydrant to the generator and 50 to 
150 feet of hose of the same size con- 
nects the discharge of the generator to 
the nozzle. The generator itself is es- 
sentially a water ejector, which is mount- 
ed on a portable frame and equipped 
with a funnel or hopper. The vacuum 
surrounding the constricted water stream 
in the ejector draws the dry-chemical con- 
tained in the hopper into the water. The 
component chemicals in the presence of 
water immediately dissolve and re-act, so 
that a stream of the resulting product— 
foam—issues from the nozzle. The dry- 
chemical powder consists of sodium bi- 
carbonate, ground aluminum sulphate, 
powdered foaming extract and a small 
percentage of inert clay, all ground to a 


fine mesh, thoroughly mixed and packed 

in 40-pounds cans, hermetically sealed. 

These cans are supplied with quickly de- 

tachable covers, and in case of fire, the 

contents are poured into the hopper of 
the generator at the rate of about two 
cans per minute. 

The effectiveness of this type of equip- 
ment is measured by the following: 

1. An adequate supply of water at the 
required pressure. 

2. The quantity of dry chemical in 
storage. Obviously this device can 
supply a foam stream as long as the 
water supply and the supply of dry 
chemicals last. 

3. The auxiliary connections which are 
available to assist in discharging the 
entire output directly on the seat of 
the fire. 

In the writer’s opinion, the limit for 
one generator under good conditions is 
about 500-700 square feet of burning oil 
surface. On a fire much larger than this, 
the foam will probably be consumed as 
rapidly as it is applied. The minimum 
quantity of dry powder in storage should 
be sufficient to keep all generators in 
operation for a period of about one hour. 


Foam Systems—Stored Liquid Type 

This type of foam installation provides 
storage containers or tanks for two chem- 
ical solutions (Solution “A” and Solu- 
tion “B”). The remaining part of the 
installation consists of a pump, pipe lines 
and devices for mixing the solutions and 
applying the foam to the fire. In case 
of fire, the two foam chemical solutions 
are pumped separately in equal volumes 
through a twin system of pipe lines to 
specially designed mixing chambers 
mounted on the oil tanks, or to portable 
devices which are provided for emergen- 
cies. 

The two foam chemical solutions “A” 
and “B” are made up in the following 
proportions : 

Solutoin “A”— 

Contents of 

Percentage One Gallon 

by Weight of Solution 

Aluminum sulphate ...13% 1.163 Ibs. 


ME. boy oak onlne 87% 0.935 gals 
Solution “B”’— 

Sodium bicarbonate .. 8% 0.708 Ibs. 

Liquid foaming extract 3% 0.265 Ibs. 

WENN 2k csue Ccacaaees 89% 0.946 gals 


When these two solutions are mixed, 
the following chemical reaction takes 
place: 6 Na H CO.+AIl: (SO.)3=3 Naz 
SO,.4+6 CO.42 Al (OH)s. It will be noted 
that the liquid foaming extract plays nc 
part in the chemical reaction. When the 
sodium bicarbonate and aluminum sul- 
phate combine, there is a rapid efferves- 
cense of the mixed liquids resulting from 
the formation of the carbon dioxide gas. 
Simultaneously, the formation of gela- 
tinous aluminum hydrate reduces the sur- 
face tension of the liquid to the point 
that bubbles are quickly formed. The 
presence of the foam _ stablizer makes 
these bubbles extremely tough, durable 
and tenacious. The two solutions are of 
such concentration that when equal 
quantites of each are mixed, they pro- 
duce approximately eight to ten times 
their combined volume in foam. This 
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foam has the property of floating on 
liquid surfaces, adhering to walls, ceilings, 
etc., and in fact coating any surface which 
can burn. Once such a surface is so 
coated, the fire is effectively extinguished 
and cannot reignite until the foam breaks 
down, which it does very slowly. 

Actual tank fires have demonstrated 
that from one to two gallons of each 
chemical solution are required per square 
foot of burning oil surface before the 
fire is extinguished. It is customary to 
provide a factor of safety in the amount 
of chemicals which are carried on hand 
in liquid storage, as it is practically im- 
possible to mix the dry chemicals rapidly 
enough during a fire to replenish the 
supply. Obviously, the several factors 
are as follows: 

1. The area of the largest tank. 

2. The area of other tanks in the im- 
mediate vicinity of the largest. 

3. The total number of tanks to be 
protected. 

4. Allowances for favorable conditions 
such as incombustible roof, oil of low 
volatility, ete. 

These factors have been combined in 
the following empirical formula: 

S=(5A+3B+2C+D) «(1+0.02(N-5) 
x (1-R) where 

S=Volume (U. S. Gals.) of each chem- 
ical solution to be provided. 

A=Area (sq. ft.) of oil surface of the 
tank having the largest exposed area*. 

B=Area (sq. ft.) of oil surface of all 
tanks (not including oil tank “A”) within 
the exposed area * of tank “A” and ly- 
ing wholly or partially within a distance 
of one tank diameter ** from tank “A”. 

C=Area (sq. ft.) of oil surface of all 
tanks (not including oil tanks “A”, “B” 
and “C”) within the exposed area * of oil 
tank “A” and lying wholly or partially 
within a distance of two tank diameters 
** from oil tank “A”. 

N= Ratio of total oil surface area of 
all protected tanks on premises to oil 
surface area of oil tank A. 

R—Reduction in solution quantity de- 
pending upon conditions favorable to 
fire extinguishment such as low vola- 
tility of oil, incombustible roof members, 
etc.—0 to 50 per cent. *** 

*Exposed area is the area represented 
by that quadrant of a circle (whose cen- 
ter is the center of that tank and whose 
radius is equal to 3% times the diameter 
of that tank) which yields the largest 
amount of solutions when calculated in 
accordance with the foregoing formula. 

**Distance expressed in diameter of oil 
tank “A” and measured from shell (not 
center) of oil tank “A”. 

***For such tanks as have roofs of 
all-steel construction and/or contain high 
flash point oils “Fuel, lubricating or gas 
oil, wax, paraffin, tar, etc.) on properties, 
the nature of which assures that the class 
of the tank contents will remain un- 
changed, reduce the factors by 0 to 50 
per cent, according to conditions, i.e., 
to the proportion of the aggregate area 
of tanks with roofs of all-steel construc- 
tion or high flash point oils to the total 
area of all tanks. Where all tanks con- 
tain oil of low volatility, the maximum 
credit is 20 %. Where all tanks are of 
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Wiggins Roofs on re- 
finery tanks. Above 
test was run on a simi- 
lar installation 


Only 195 gallons 


= igh EE RPE cl a 2m 
———_ ie La a * 





evaporation loss 


in eleven days 


The test charted above was con- 
ducted by a large refining company 
to determine the actual evapora- 
tion loss from working tanks equip- 
ped with Wiggins Roofs. It shows 
that the loss from two 95-foot di- 
ameter tanks during | 1 days was only 
195 gallons. 


The tanks were connected through 
a pump and their contents pumped 
back and forth at a rate of 29,100 
barrels per day. Approximately 320,- 
000 barrels were handled during the 
11 day test period. 


The oil used was extremely vola- 
tile, having an evaporation tendency 


(vapor pressure) about twice that of 
motor gasoline. The engineers work- 
ing on the test had complete informa- 
tion on evaporation losses from work- 
ing tanks of standard construction. 
They estimated that the loss would 
have been 20,000 gallons had this op- 
eration taken place on gastight tanks. 
The Wiggins Roof loss was less than 
one per cent of that amount. 


Wiggins Roofs can be installed in 
your present tanks as well as in new 
tanks. Give us the diameter and lo- 
cation of several of your tanks. We 
will be glad to quote you our price 
on equipping them with Wiggins 
Roofs. 


CHICAGO BRIDGE & IRON WORKS 


Dallas, 1655 Praetorian Bldg. 
San Francisco, 1051 Rialto Bldg. 
Cleveland, 2254 Union Trust Bldg. 


Chicago, 2463 Old Colony Bldg. 
New York, 3102 Hudson Terminal Bldg. 
Atlanta, 1046 Healey Bldg. 


WIGGINS ROOF 
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all-steel construction, the maximum credit 
is 30 per cent. 

Solution “A” is good until used unless 
it becomes contaminated with oil. So- 
lution “B” is subject to slow deteriora- 
tion. The sodium bicarbonate in aqueous 
solution will gradually revert to normal 
carbonate as follows: 

2 Na HCO;—> Na: CO; + H:O + CO:. 
Loss of CO: reduces the volume of 
foam which the solutions should normally 
produce. Frequently, the fire extinguish- 
ing quality of the foam is likewise af- 
fected. When the loss in volume approx- 
imates 25 per cent, it is customary to con- 
sider the “B” solution to be in unsatisfac- 
tory condition, and steps are then taken 
to “revivify” it. 


Number of Tanks 

Fortunately, the above chemical reac- 
tion is reversible, and by adding an ex- 
cess of CO: gas to the “B” solution un- 
der pressure, it is possible to retsore the 
original efficiency at about one-tenth the 
cost of renewing the solution. 

Occasionally the solutions become con- 
taminated with traces of oil, and the qual- 
ity of the foam is seriously affected. Un- 
der such circumstances, the solutions have 
to be renewed as no effective way of 
completely removing the oil has been de- 
vised. 

It is customary to provide either two 
or four foam solution tanks at each in- 
stallation. It iss safer to have the solu- 
tion stored in four tanks than in two, as 
repairs to one tank, renewals of solutions, 
etc., can be effected without putting the 
entire system out of commission. Tanks 
for the “A” solution should be lined with 
lead, as this solution readily attacks iron 
and steel. 

When such an installation is erected in 
climates where freezing temperatures are 
encountered, they should be housed, or 
encased with tile jackets. If the latter 
method is followed the jackets should be 
spaced sufficiently far from the tank 
shells to permit of the installation of 
steam coils in the annular space surround- 
ing the tanks. Heating facilities in the 
housing or jacket should be sufficient to 
keep the temperature of the solutions 
above 60 degrees F. Heating coils in- 
stalled within the tanks and in contact 
with the liquids are unsatisfactory, par- 
ticularly in the “A” solution. It will be 
found that coils so installed give con- 
tinual trouble. 

Where large amounts of foam solu- 
tions are stored, it is customary to install 
a relatively small dissolving tank. The 
solutions can then he prepared in the 
small tank in batches and pumped into 
the large storage tanks. 

The dissolving tank is usually sunk into 
the ground with its top just above grade. 
A grating is placed over it, so that bar- 
rels and drums containing the chemicals 
may be rolled thereon and emptied into 
the tank. Depending upon the size of 
the installation, the dissolving tank 
normally ranges in size from 500 to 2,000 
gallons capacity. 

Positive displacement pumps, preferably 
of the piston type, are generally selected. 
The pistons handling each solution, hav- 
ing equal displacement and operating at 


the same speed, displace equal volumes, 
thus metering equal amounts of chemicals 
and producing the best foam. Such pumps 
are usually steam driven, but power 
pumps, driven by a prime mover are 
frequently employed. The capacity of the 
pump should be such that it will deliver 
1/20 of a gallon per minute of each of 
the two foam solutions for every square 
foot of area on the largest risk, vis., the 
area of the largest individual oil tank pro- 
tected. 

Steam driven pumps of the twin, du- 
plex type are most frequently employed. 
It is important that the valves and ports 
of the pumps be large so that when op- 
erating at rated capacity, the fluid veloc- 
ity through them shall not exceed 200 
feet per minute. Both ends should be 
fully bronze fitted. 


The pump selected should be capable of 
developing a pressure when operating at 
its rated speed, which will deliver the re- 
quired quantity of solutions to any part 
of the plant. 


Pipe Specifications 

Tables No. I and II supply data on 
friction losses so that the designer can 
determine the size of pipe lines required, 
after having first determined the quantity 
of each solution which must be provided 
for each risk to be protected. 

In general, standard weight, wrought 
steel pipe and cast iron fittings are em- 
ployed throughout, except that steel, or 
malleable iron fittings, are used in the 
vicinity of tanks or other risks wherein 
the severe stresses of explosions may be 
encountered, or, where the heating and 
cooling effect of alternate application of 
fire and water may be experienced. Ris- 
ing stem, gate valves are employed and 
are therefore _ self-indicating. Where 
valves are normally in contact with the 
“A” solution, a specially designed acid 
resisting valve is used, otherwise brass, 
or iron bhody,—brass fitted valves are 
used. 

All pipe lines inside fire walls and 
near tanks should be laid at least six 
inches below ground. All underground 
pipe should be protected from corrosion 
by the application of hot asphalt or 
other bituminous preparation prior to 
placing the pipe. All valves should be lo- 
cated by conspicuous markers. Drains 
should be provided at low points in all 
field lifies. 

Control valves should be located out- 
side of fire walls and not less than a 
tank’s diameter away from the tank they 
control. In no case should such control 
valves be located nearer than 50 feet to 
the tank protected. 

Suction lines for each chemical solution 
should be protected from freezing by 
being placed in underground conduit or 
pipe trenches through which a steam heat- 
ing line passes. 

In general, the connections at the 
pumps should be so arranged, first, that 
the solutions may be drawn from the so- 
lution tanks and discharged into the field 
lines; second, that the suction and dis- 
charge connections on the pumps can be 
reversed so as to suck from the field 
lines and return the solutions therein to 
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the tanks; third, fresh water connections 
should be made to the pump suctions, 
these connections being independent of 
the suction lines for the chemical solu- 
tions; fourth, the pump suctions should 
have connections to the dissolving tank 
so that the freshly mixed chemical solu- 
tions may be withdrawn therefrom and 
discharged into the solution tanks. 

In order that the foam solutions may be 
effectively applied to a burning tank, it is 
desirable, first, to produce the foam as 
near the fire as possible; second, to have 
the chemical recation completed before 
the foam reaches the fire, and, third, to 
subject the foam to as little rough usage 
as possible. 

So-called mixing chambers are manu- 
factured for this purpose and are devices 
that are adapted for permanent installa- 
tions on vertical oil tanks, so that the 
foam may be generated in them and dis- 
charged into the tanks over the top of the 
shell through an opening in the roof. It 
is important that the connection between 
the mixing chamber and the tank shell be 
very secure, but the connection to the 
tank roof must be very fragile (but gas- 
tight) so that if the roof is damaged by 
an explosion, the mixing chamber will be 
unharmed. Also, it is advisable for tanks 
containing volatile oils to have the mouth 
of the mixing chamber sealed so that the 
vapors will not condense in the mixing 
chambers and run back into the pipe lines. 

In selecting mixing chambers for any 
tank, it is desirable to secure the manu- 
facturer’s recommendations, both as _ to 
size and type of mixing chamber to be 
employed. 

No foam installation is complete unless 
foam hydrants are provided and available 
for use at all locations where oil fires may 
occur. In general, they should be located 
not nearer than fifty feet and not further 
away than 250 feet from the risk which 
they are to protect. 


Hose reels should be provided and lo- 
cated at strategic points around the plant. 
These portable reels should be equipped 
with twin lengths of rubber covered, rub- 
ber lined linen hose. The working length 
of hose on the reels usually varies from 
100 to 300 feet, according to the spacing 
of the hydrants in the risk protected. The 
reels are housed in buildings designed for 
that purpose and carry suitable mixing 
nozzles, spanner wrenches, gaskets, hy- 
drant wrenches, etc. 

In certain instances, especially in con- 
gested refineries, it may be advisable to 
have the hose coupled to the hydrant and 
stored in specially prepared hose racks. 


Hose Specifications 

The standard size of hose adopted for 
foam systems is 14-inch, rubber covered, 
rubber lined. However, in large refiner- 
ies, where there is a sufficient crew to 
handle heavier hose, 24-inch hose is fre- 
quently used. These lines are simesed to- 
gether into a 34-inch mixing tube con- 
nected to a suitable play pipe. In general 
not less than 30 pounds pressure and pref- 
erably 60 pounds should be available at 
the nozzle. 

It is customary to assume that the 1/4- 
inch line will discharge 75 gallons per 
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QUIGLEY PRODUCIS 


For the Oil Industry 








HYTEMPITE: 

The standard for comparison in high temperature 
cements. It sets at normal temperatures and retains 
its strength up to temperatures at which the best 
fire brick loses strength and becomes soft. 

Compare these rie bento Walls 
Ribs bass? Es rear | 

ph iar Ee — . 
PS) Rass 
E Gia Gy Be" 
THE WRONG WAY THE RIGHT WAY 


89% Brick, 97% Brick, 
11% Fire Clay Joint 3% Hytempite Joint 


Used for furnace and boiler 
settings and repairs; for setting 
tile, retorts, oil stills, lining metal 
melting furnaces, pit furnaces, 
foundry cupolas and ladles and 
for patching hot furnaces. 

400 pounds of Hytempite will 
lay 1000 brick—this factor 
should be considered in figuring 
cost of fire brick work. 

Ask for copy of “Hytempite 
in the Power Plant.” 












QUIGLEY REFRACTORY GUN: 

This gun handles pre-mixed refractories or other 
materials. It shoots the plastic mixture with high 
velocity at any place in wall 
or arch. The mixture will 
stick to a hot or cold wall, 
owing to force of applica- 
tion, in cases where trow- 
eled or rammed-in applica- 
tion might fail to hold. 
You can 

Fills Cracks or Holes 

Restore a Burned Out 

Wall 
Fill Gaps in Walls or 
Arches 

Re-surface Old Walls 

Repair Leaky Baffles 

Build New Baffles 

Surface New Walls 
And in many cases you can 
make repairs while the furnace is hot. 

A whole battery of furnaces can be repaired in 
the time formerly required to repair one. 

Used by many large Industrial Plants and Public 
Utilities. Details are described in Booklet RG130. 





Repairine Baffle with 
Quigley Refractory Gun 











QUIGLEY GAS“HFE BAFFLES 

Gastite Baffles bonded with HYTEMPITE 
stand up under forced firing, cling close to the tubes 
and don’t develop cracks due to extreme tempera- 
ture variations. 

Four years ago a prominent contracting company 
installed a Gastite Baffle in a Power Plant at Jersey 
City, using a mixture of _HYTEMPITE and 
Crushed Old Fire Brick. Since then 70% of the 
tubes have been removed and replaced without dam- 
age to the baffle. Details fully described in Booklet 
H109R. 

Baffles are also being repaired and built with the 
Quigley Refractory Gun (described in next col- 
umn). 








GANISAND: 

A highly refractory 
fire sand used for fur- 
nace linings, special 
shapes and tile, boiler 
baffles, and for patch- 
ing work in furnaces, 
boiler settings, etc. 

Hytempite is used as 
a binder. Shipped in 
125-pound bags. 





. Patching Boiler Settings with 
Booklet G116. Hytempite 


PROTECT YOUR PLANT & EQUIPMENT 
WITH QUIGLEY TRIPLE-A SOLUTIONS: 


They meet the demand for real protection under 
most severe conditions. They are not “just paints.” 
They combine the three essentials for a permanent 
protective coating for iron, steel, galvanized and 
plated surfaces, concrete, stone, brick, cork insula- 
tion, etc. They are alkali and waterproof and resist 
the action of acids. 

TRIPLE-A has a background of many years’ 
successful use among Public Utilities and Indus- 
trial Plants, Waterworks, Chemical, Refrigerating, 
Marine and Railway fields. 

TRIPLE-A Solutions 


are used on 


Structural Steel Dry Kilns 

Steel Stacks Ducts and Fans 

Ventilators Industrial 

Skylights Machinery 

Cooling Towers Bridges 

Backstays and Framing and Sash 
Chimney Bends Metal Roofs 

Tanks Iron Fences 

Pipe Lines Transmission Towers 

Sprinkler Systems Buildings 

Boiler Fronts Cranes 

Breechings Etc., Etc. 


and any machinery and equipment 
to prevent corrosion. 








QUIGLEY ACID PROOF CEMENT: 

A carefully compounded ready-to-use cement for acid 
proof construction. A mortar and protective coating. It 
resists strong, weak or mixed solutions of sulphuric, nitric, 
hydrochloric, phosphoric and other corrosive acids and 
gases. Used for stack construction, etc. Booklet A117. 








Quigley SERVICE is rendered by our distributors, 
with warehouse stock, located in every oil center in the 
United States, Canada and at many foreign points. 








QUIGLEY FURNACE 


SPECIALTIES CoO., Inc. 


26 Cortlandt Street, NEW YORK, N. Y. 


Mention Where You Saw the Advertisement 
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minute of each solution whereas the 2% 
inch line will discharge about 250 gallons 
per minute of each solution. The mixing 
nozzle sets referred to in the foregoing 
are of standard design and comprise the 
following equipment: 


1%4-inch units—I nozzle, 2'4x30-inch; 1 
nozzle top, 1%-inch smooth bore; 1 
mixing tube, 2%4-inch x 5-foot; 1 Si- 
amese connection, 14%4x1%4x2™%-inch. 


24-inch units—1l nozzle, 3%x14-inch; 1 
nozzle tip, 134-inch smooth bore; 1 mix- 
ing tube 34-inch x 8-foot; 1 Siamese 


connection, 244x2'%4x34-inch. 


All threads on nozzles, mixing tubes 
and Siamese are straight iron pipe hose 
threads. 

There are many special applications of 
foam protection that have not been given 
space in this paper. The design of ade- 
quate foam protection for special risks is 
a subject in itself, however, the following 
are the principal items to be considered. 

1. A more than adequate supply of 
foam solutions. 

2. Pipes and delivery facilities large 
enough to put properly mixed foam on 
the fire rapidly. 

3. Mechanical perfection of design of 
all parts—especially those handling the 
“A” solution. 

4. Adherence to tried methods and ap- 
paratus. 

5. Facilities for inspection and testing. 
Don’t forget that the equipment may 
stand idle for years before it is called into 
service. 

In conclusion, the fire record of the oil 
business is remarkably good considering 
the nature of the products handled, their 
volume and the far reaching extent of the 
industry. Oil fires seldom occur but when 
they do they may be readily segregated, 
controlled and extinguished when good 
design and adequate fire equipment are 
employed. 
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Announce Change in Directorate and Refining 
Department of Standard of Indiana 


Chicago.—Important changes in the 
directorate and heads of the manufac- 
turing department of the Standard Oil 
Company, (Indiana) have been an- 
nounced. 

William E. Warwick, who has com- 
pleted 38 years of service with the com- 
pany, tendered his resignation as vice- 
president, director and general manager 
of the manufacturing department, ef- 
fective January 1, 1927. He will be suc- 
ceeded on the board of directors by 
Dr. R. E. Humphreys, manager of the 
Whiting refinery, who also becomes as- 
sistant general manager of the manu- 
facturing department. 

Beaumont Parks, vice-president and 
member of the board and assistant gen- 
eral manager of the manufacturing de- 
partment, succeeds Mr. Warwick as 
general manager of that department. 

Colonel Stewart, in making an- 
nouncement of Mr. Warwick’s resig- 
nation said: 

“Mr. Warwick’s services with this 
company have been untiring, faithful, 
and loyal. He has occupied many po- 
sitions of trust in the manufacturing 
department of the company, and for 
the past seven years has been a direc- 
tor. It is with the sincerest regret that 
the board of directors has accepted his 
resignation. 

Mr. Warwick has been invited to act 
as advisor in refinery matters to the 
chief executive and board of directors 
of the Pan American Petroleum & 
Transpert Company, which invitation 
he has accepted.” 

Mr. Warwick began service with the 
company 38 years ago as a draftsman 
after completing his college course at 


TABLE I 
, Friction Loss in Feet Head Per Foot of Pipe 
Diameter : : ? 
of Pipe Required Gallons Per Minute 
l 3 5 7% 10 15 20 25 30 40 50 75 
\, 0.02 0.16 O41 O87 1.47 
U% 0.04 O11 O22 O38 O8 1.36 
1 0.03 0.07 0.12 025 042 0.64 O89 1.52 
1% 0.02 0.03 0.06 O11 O17 024 040 0.60 1.29 
ly, 0.01 0.03 0.05 0.08 0.11 0.19 0.28 0.60 
2 0.01 0.02 0.03 0.04 0.07 0.10 021 
2y% 0.01 0.02 0.03 0.07 
3 0.01 0.02 0.03 
TABLE II 
bitline Required Gallons Per Minute 
of Pipe Friction Loss in Feet Head Per Foot of Pipe 
100 150 200 250 300 350 400 450 500 550 600 &00 ~~ 1000 
ly 1.02 
2 0.36 0.76 1.29 
2y% 0.12 0.26 043 0.65 0.92 1.22 1.56 
3 0.05 0.11 018 027 038 0.50 0.65 O80 0.98 1.17 1.37 
4 0.01 0.03 0.04 0.07 0.09 012 0.16 020 024 0.29 034 057 0.88 
6 0.01 0.014 0.018 0.022 0.027 0.034 0.04 0.05 0.08 0.12 
8 0.01 0.012 0.02 0.03 
10 0.01 


Ames College, Iowa. Subsequently he 
was made assistant master mechanic 
and superintendent of the paraffin de- 
partment, and later superintendent at 
Whiting. While living at Whiting he 
was elected mayor for two terms, serv- 
ing from 1903 to 1907. 


Dr. Humphreys has been with the 
company 26 years. He started work in 
the laboratories at Whiting as a chem- 
ist, later was made assistant superin- 
tendent and subsequently manager of 
the refinery. 

Other changes and transfers at the 
Whiting refinery effective January 1, 
1927, were also announced. 

Dr. Gentry Cash, superintendent of 
the Whiting refinery succeeds Dr. R. 
E. Humphreys as manager. 


H. F. Glair, assistant superintendent 
becomes general superintendent of the 
refinery. 

J. E. Evans, assistant superintendent 
is appointed to the position of assistant 
general superintendent. 

Dr. O. E. Bransky, superintendent of 
the paraffin department becomes assist- 
ant general superintendent. 

Dr. E. J. Shaeffer, superintendent of 
the light oils department becomes as- 
sistant general superintendent. 

F. D. Rexwinkle, assistant superin- 
tendent of the paraffin department be- 
comes superintendent of that depart- 
ment. 

P. J. Sweeney, foreman in charge of 
pressure still operations becomes su- 
perintendent of the light oils depart- 
ment. 

Dr. A. S. Musselman, foreman in 
charge of treating in the paraffin de- 
partment is appointed assistant super- 
intendent of the paraffin department. 


Rubshell Paint Protects 
Tank Covers 


Rubshell is the name of an acid- 
proof paint developed by the Interna- 
tional Compositions Company, Inc., 25 
Broadway, New York City, and being 
distributed through various representa- 
tives. The J. A. Rossiter Company, 
Union National Bank Building, Hous- 
ton, Texas, is the Texas distributor. 

Numerous experiments have shown 
Rubshell to be successful in preventing 
corrosion on the under side of tank 
covers, treating agitators, and con- 
denser boxes, according to the manu- 
facturers, and tests have also shown 
that it holds up well in salt water. At- 
mospheric conditions along the sea- 
shore are said not to affect the effi- 
ciency of the paint. 

More information will be provided 
by the manufacturing concern or by 
the distributor. 
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FOSTER 


TUBE STILLS 




















Foster Tube Stills burn the fuel completely, absorb efficiently the heat generated, and 
prevent overheating the oil or the heating surface. The design of Foster Tube Stills 
is based on a quarter century of experienc: in solving heat transfer problems of every 
nature, and more than 500 highly successf il refinery installations testify to Foster ef- 


ficiency and reliability. 


POWER SPECIALTY COMPANY 


111 Broadway, New York 


Branch Offices in All Oil Centers 
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Parafline Wax—lIts Properties 
and Separation 


ARAFFINE wax is a very import- 
P ant commercial product. It is one 
of the most valuable products that 
are obtained from the distillation and 
refining of petroleum oils. Its impor- 
tance however does not rest solely on 
the use to which it is put in industry 
but it is also a very important sub- 
stance from the standpoint of the lubri- 
cating oil refiner. For in this country 
at least three quarters of all the lubri- 
cating oil used is made from petroleum 
oils of a paraffine base. In refining the 
oils, it is found that the boiling range 
of the wax is quite similar to that of 
the lubricating oil itself, and the result 
is that it is a very difficult matter to 
separate the wax from the lubricating 
oil, That it is necessary to do so needs 
no comment, and so the problem is one 
that must be satisfactorily solved in 
each refinery before a lubricating oil of 
the proper qualities can be produced 
Thus it is easy to see that paraffine 
wax is a very important product to the 
oil refiner, both because it yields some 
return on sale and because it gives him 
a great deal of trouble in separation 
from the lubricating oil, so much trou- 
ble indeed that some refiners claim 
that the expense of removing the wax 
does not begin to be compensated by 
the returns obtained through its sale. 
Nevertheless paraffine wax is an im- 
portant and interesting product and a 
study of its properties will be of ad- 
vantage and may possibly yield infor- 
mation that can be utilized in its re- 
moval from lubricating oils. Paraffine 
wax in the pure condition is a color- 
less, odorless and tastless substance 
when in the molten state. When cool- 
ed below its melting point it becomes 
translucent and is apparently an amor- 
phous substance. The melting point 
of this substance is between 115 and 
150 degrees F although it has been re- 
ported that paraffine waxes obtained 
from certain petroleum (found in Penn- 
sylvania) have melting points as high 
as 170 degrees F. The snowy white 
appearance of the solid wax is due to 
the admixture of air with it. 


Recent Studies 
Some very interesting studies have 
been made on the physical and chem- 
ical properties of paraffine wax and 
were recently reported in considerable 
detail in the Journal of the Institute 
of Petroleum Technologists. This 
work was divided into seven parts. 
Burmah waxes were used for example 
in the determination of molecular 
weight and _ melting point. These 
waxes were crystallized form va- 


By ISMAR GINSBERG 


rious solvents, such as petroleum spir- 
it, chloroform, benzol, carbon  disul- 
phide, etc. The ebulliscope method 
was employed in the determination of 
the molecular weights. The results 
showed that practically all of the hy- 
drocarbons from CaHu up to CoH are 
present in this paraffine wax. Various 
fractions were also obtained and ana- 
lyzed. The results are given in tabular 
form in the original article and form 
very valuable data on these properties 
of paraffine wax. 

A study was also made of a very 
high melting point wax. Waxes hav- 
ing melting points of 84 to 85 degrees 
C were found. Such waxes were found 
to be insoluble in solvents. The hy- 
drocarbon in the wax with the highest 
number of carbon atoms appeared to be 
CorFisse 

A third section of this general in- 
vestigation dealt with the cooling, ex- 
pansion and microscopic properties of 
waxes in the mass. Thus by melting 
the wax in a watch-glass and allowing 
it to cool it was observed that when 
the wax set initially needle like forma- 
tions were visible at the edges of the 
liquid, then after initial plasticity the 
mass became opaque over a range of 
5 to 10 degrees C below the melting 
point with a dull surface. The mass 
then became translucent again and this 
happened from 10 to 15 degrees C be- 
low the melting point. The surface 
became shiny and the crystals evident- 
ly packed up considerably. Small flow- 
ery patches of air separated at the 
crystal edge. On reheating air bubbles 
were expelled. Under the microscope 
it was observed that when pure wax 
cools slowly away from the liquid state, 
it appears first to yield needles. Then 
if the mother liquor is poured off 
from the‘ partially solidified mass, this 
becomes very evident. 

Tests were also made on the crys- 
tallization of the wax from solvents 
and from mineral oils as well. The 
latter is of great importance to the re- 
finer. Some very interesting observa- 
tions were made and_ conclusions 
reached of which the following is a re- 


sume. 


Cooling and Crystals 

In the first place it was found that 
the more rapid the rate of the cooling 
of a given heavy oil wax distillate mix- 
ture between certain ranges the smaller 
the crystals obtained. Then again the 
crystals are the smaller, the more con- 
centrated the solution of wax. It is 
suggested that this may be compen- 
sated for by the slower cooling of the 


mixture which is brought about by the 
evolution of more latent heat. Further- 
more another factor influencing the 
size of the crystals is the viscosity of 
the mother liquor, and the more vis- 
cucus this liquor the smaller the crys- 
tals. The conclusion that was reached 
in this series of investigations by Car- 
penter is that if a good wax is to be 
obtained from a high distillate fraction, 
it may be necessary to cut back the 
fraction with a light oil before cooling 
and pressing. 

The importance of the manner in 
which the wax cools and the size of 
the crystals that are formed is evident 
when it is brought to mind that the 
ease and effectiveness with which the 
wax separates from the oily mixture is 
dependent on this to a very large de- 
gree. Thus it has been found that the 
wax in one crystalline form will sepa- 
rate itself more readily from the oil 
than in another form. To obtain the 
wax in the proper crystalline state is 
thus a function of the refiner who de- 
sires to make a first grade product. 

The compactness of the crystals is 
also a consideration. Thus it has been 
observed that when the wax is crystal- 
lized out in needle shaped crystals, 
these do not lie very compactly, or 
rather more loosely in an open net- 
work than the foliaceous masses of 
wax. Hence when the wax is pressed 
to free it from oil, it is found that the 
oil runs out very readily. One difficult 
point is to arrive at an accurate con- 
ception of the effect that is actually 
produced by the fine crystals. What 
is meant is that the aid that is afforded 
by the formation of fine crystals in 
the wax in the subsequent pressing op- 
eration is hard to measure but it is gen- 
erally agreed that an appreciable in- 
fluence is exerted. 

Another method of cooling which 
gives good results is the one that is 
carried out in stages, that is slowly at 
first and then rapidly afterwards. The 
two stage cooling process yields crys- 
tals of paraffin wax which are in good 
condition and which also lie loosely 
packed so that it is a comparatively 
easy matter to press the oil out of 
them. There are also certain advant- 
ages connected with slow cooling of 
the mixture of oil and wax at a high 
temperature to begin with. The high 
temperature makes the oil less viscous 
which allows the crystals to be formed 
in good condition which cannot take 
place when the oil becomes more vis- 
cous due to the lowering of the tem- 
perature. This is an important point 

(Continued on Page 78.) 
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were installed by Refiners 


V ERY good reasons must exist for such wide 
acceptance and use of Midwest Joints 
among the refiners of the country. And pres 
ent indications are that the number of Midwest 
Joints placed in refinery service during the last 
half of this year will far exceed the figure for 
the first six months. 


Midwest Joints are used principally upon 
piping for cracking units operating at pressures 
from 200 to 500 pounds and with temperatures 
ranging from 700° to 1000° Fahrenheit. Re- 
finers are now also using them on hot oil lines 
regardless of pressure—wherever there is dan- 
ger of a leak, flash and fire. Another important 
application is upon high pressure steam lines. 


Midwest Joints require no gaskets—there is 
nothing to blow out and cause a flash and fire 
with its frequent expensive and disastrous con’ 
sequences. 

Erection of piping is greatly simplified when 
it is provided with Midwest Joints—because 
their contact surfaces are spherical and the pip- 
ing need not be in perfect alignment. Deflec- 
tions to 3° are possible. 


These are simply a few of the many advan- 
tages that Midwest Joints have for the Refiner. 
We shall be glad to send you complete informa- 
tion and performance data without obligation. 


MIDWEST PIPING & SUPPLY COMPANY 


Second and Miller Sts. 
SAINT LOUIS, MISSOURI 


Tulsa Office: 805 Mayo Building 


Chicago Office: 208 South La Salle St. 





Fabricators. of Oil Refinery, Natural Gasoline Plant and Power Piping 











MIDWEST Joints = Piping 
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Satety and Speed on Richfield 
oading Rack 


HE loading rack at the Richfield 

Oil Company’s Hynes, California 

refinery is a thing of grace and 
beauty and constructed after the design 
of company engineers embracing the 
three important factors of permanence, 
convenience and safety. 

In the design of the loading rack the 
company has departed from the some- 
what extensive practice of construction 
involving the use of used pipe and the 
welding torch, and built thier rack of 
structural steel throughout. The struc- 
tural steel construction was done by the 
Western Pipe and Steel Company, follow- 
ing the design and specifications of the 
Richfield Company engineering depart- 
ment. The rack is 1320 feet long, which 
provides space for spotting 32 cars on 
each of the double tracks. Estimates of 
both methods of construction, pipe or 
structural steel, indicated that the latter 
method was but little more costly than the 
welded pipe rack. With the advantages 
of strength and durability, as well as 
the better appearance of the job when 
completed, the additional ccst was not 
considered as important. The results of 
such a policy are indicated in the sym- 
metry of design, the appearance of grace 
in the construction, and the sturdiness of 
the steel braced structure. With loading 
lines suspended overhead, and with cars 
loading various different sections, the 
rack is almost vibrationless. 


Ease of Operation 
The type and size of the steel support- 
n the construc- 


ing structure employed 
tion of the loading rack is shown in ac- 
companying illustrations. 

Figure 1 illustrates the construction in 
some detail. The steel supporting struc 
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Staff Representative 


ture carries the series of loading Ines 
at the top, at about six feet above the 
board walkway. Note in the foreground 
the swing device which makes for ease 
of handling the loading spout. This view 
shows that portion of the rack given 
over to the loading of fuel oil and heav- 
ier distillates. The swinging loading 
spouts are very easy to handle. The sec- 
tion of flexible loading hose at the end 
of the spout makes easy the insertion of 
the spout into the dome or manhole of 
the car. 

The walkway is provided with a con- 
tinuous length of steel cable instead of 
the usual bulky pipe rails, as a safety 
measure. The guide rails, or cables, be- 
come important adjuncts in rainy weather, 
such as was prevalent at the time the 
accompanying photographs ware taken. 


Bridges Safe 

One of the most important devices em- 
braced in the design and construction of 
the loading rack is the counter balance 
“bridge” which leads from the board walk 
to the tank car at each car spot or set 
of loading spouts. This swinging bridge 
is one of the newer devices indicated in 
loading rack design for which the loader 
or rackman may be truly thankful. 

The old method of supplying large 
hoards, which, when not in use tend to 
clutter up the top of the rack in such a 
manner that they present an actual haz- 
ard to the life and limb of the employee, 
is eliminated. When the boards are used 
to bridge the gap between rack and tank 
car they then constitute an even more 
hazardous contrivance. The  counter- 
balanced permanent bridge type as em- 
ployed on the Richfield rack is a safety 
measure of importance and is also con- 


Figure 1.—Showing construction details of the structural steel loading rack at Richfield Oil 
Company’s Hynes, California, Refinery. 





Figure 2.—Showing the swinging, counter bal- 
anced bridge in position when not in use. 


ducive to making easy the rack work. 
As an item of convenience and safety 
they can hardly he overstressed, for the 
construction of the swinging bridge 
makes unnecessary the removal or swing- 
ing-up of them in the event of a “switch.” 
The detail of construction of these safety 
“gang planks”, are shown in Figures 2 
and 3. Note that the swing-joint, where 
the hinges are placed, extends outward 
from the rack proper far enough that 
when the small platform is raised up- 
wards and completely out of. the way, 
the vertical safety posts do not extend in- 
to the walkway or working space upon 
the rack platform. In Figure 2 the 
“bridge” is shown raised in its place 
when not in use. The two chains which 
act as guard rails can be seen, slack. 
When the bridge is down and in use, 
as in Figure 3, the chains are taut 
across the top of the “bridge.” The 
counter balancing weight is shown ex- 
tending downward when the bridge is 
out of use—Figure 2. These bridges are 
easily handled, and the slightest tug or 
push will either raise or lower them in- 
to the desired position. 

In addition to the features enumerated 
above, the bridges are conveniently de- 
signed so that the length, when the 
bridge is down and in use, is not suffi- 
cient to interfere with the movement of 
the tanks cars at switching time, but the 
rack can be pulled at any time regardless 
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heat exchanger 


and condenser in one 





Note the multiple shells of the 


G-R Sectional Condenser 


With two sections, water can be used as the cooling medium in 
one unit and oil in another, thus providing a condenser and heat ex- 
changer in one set. 


Furthermore, a different “cut” or “fractionation” can be made in 
each section by offsetting the lower vapor connection to the side of 
the shell and draining the distillate from the sump thus formed in the 
vapor space. 


And note, too, the many operating advantages of this arrangement. 
Sections can be added or removed to meet varying capacity require- 
ments. The complete unit is readily transported and assembled if 
necessary to meet changing plant conditions. Inspection and clean- 
ing is greatly facilitated. 


Send the Coupon for Complete Information 


THE GRISCOM-RUSSELL COMPANY 


285 Madison Avenue 


Philadelphia Chicago St. Louis San Francisco 
Boston Cleveland Kansas City Los Angeles 
Rochester Detroit Charlotte Seattle 
Pittsburgh Milwaukee New Orleans Denver ‘ 
Columbus Minneapolis Houston Salt Lake City 
Atlanta Indianapolis Dallas Tulsa 


For Canada: Riley Engineering and Supply Co., Ltd., Toronto 


riscom- 
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Heat Transfer Apparatus 


Mention Where You Saw the Advertisement 


Note these other 
G-R Units 
for lower repairing 
costs 





Mineral Seal Oil Heat 
Exchangers 


A compact, twin exchanger with strict 
counter-current flow to promote maxi- 
mum rate of heat interchange. 


en 
G-R Vaneflo Gas Cooler 


for cooling casing head of natural gas. 
Can be used as inter-, after-, or pre- 
cooler in absorption and compression 
type natural gasoline plants. Has low 
pressure loss and exceptional efficiency. 





G-R Jacket Water Cooler 


uses any source of raw water to cool 
the jacket water from oil and gas en- 
gines and compressor. The famous 
Multiwhirl Cooler—over 2000 in opera- 
tion in every liquid cooling service. 


G-R Gasoline Condenser 


for condensing natural gasoline vapors 
in casinghead gasoline plants. Can 
also be used as a knockout box or 
fractionating tower control section 
with particularly close control of the 
end points. 


ome cma ly 


G-R Twin Heat Exchanger 


for the efficient interchange of heat 
between crude oil feed stock and still 
bottoms, cold water and hot oil, feed 
stock and hot still vapors, etc. 


The Griscom-Russell Company. 
Dept. K, 285 Madison Ave., 
New York. 


Please send information on 

[J Sectional Condenser 

(J Mineral Seal Oil Heat Exchanger 
[J Vaneflo Gas Cooler 

(J Jacket Water Cooler 

[J Gasoline Condenser 

(] Twin Heat Exchanger 
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Figure 3.—Showing the counter-balance bridge feature extending between the rack and 
. the tank car when in use. 


of the position of the bridges. They are, 
however, invariably pulled upward and in 
the upright position when not in use, as 
a safety measure—assuring the closing of 
the guard rail along the rack top, or 
walkway. 

Another item of interest is indicated 
in the design of movable metal pans 
which are placed over the sewer line. 
These pans have the overflow or drain 
spout situated at one end, which makes 
it possible to move them about by swing- 
ing them around to the needed position 
in the event a tank car is a little “off 
spot.” In this way the so-called “slop” 
pans have a variable reach of some 10 
feet, with the result that a tank car can 
hardly be spotted without being-in reach 
of the sewer pan. This important item 
is illust*ated in Fgure 4. The puddles of 
liquid shown are not waste oil, but water, 
as the pictures were taken during a rain. 


Lines Separate 

The loading rack is conveniently di- 
vided into sections for loading of the 
various products from the refinery. The 
products of the plant are all loaded 
through separate lines, which is a com- 
mendable practice, for it eliminates a 
number of the refinery problems in ship- 
ping. Fuel oil, still bottoms, stove oil 
and absorption oil are each handled 
through separate lines leading to cer- 
tain parts of the rack, while the reminder 
of the loading is handled on the other 
portion of the rack. This consists of the 
various grades of gasoline and kerosene 
loading equpiment. 

Throughout the entire rack the same 
idea or policy of convenience and safety 
is carried out. The three and four-inch 
loading spouts all swing easily out from 
the rack lines to the car, thus eliminating 
the lifting of heavy lengths of pipe. 
Beneath the rack, as shown in the vyari- 
ous photographs, there are provided un- 
loading lines for the usual purposes. An 
unloading line for natural gasoline is in- 
cluded in the assembly. 

Because of the convenient arrange- 
ment and the case with which all work- 
ing equipment can he handled the labor 
required to handle shipments through this 
rack from the 25,000 barrel refinery jis 
very low. The sturdy, durable type of 


construction of structural steel is certain 
to assure an excellent loading rack at 
this plant for a very long time. 


Paraffin Wax—Its Properties and 
Separation 


(Continued from Page 74.) 


and when followed out accurately in 
practice will do much to improve the 
conditions of paraffin crystallization 
and eliminate much of the trouble ex- 
perienced with it. 
Dirt Effect Trivial 

Investigation has aiso shown that 
the presence of dirt in mechanical sus- 
pension, excepting when it is in the 
colleidal condition, has not very much 
effect if any on the crystallization of 
wax. It has also been established: that 
asphaltic materials, resins, amorphous 
mineral jelly or colloidal mud all have 
a decided harmful action on the proc- 
ess, affecting beth the size of the crys- 
tals and their status in the mass. 

Mineral jellies are not of the same 
chemical composition as wax but are 
really lubricants containing unsaturat- 
ed hydrocarbons and possessing a high 
flow point. These jellies, when they 
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are converted into the liquid state, will 
dissolve wax and form a true solution 
with it, and the result then is that good 
crystallization is almost impossible. 
This is of course true only when these 
jellies are present in appreciable 
amounts. 

It is therefore understandable that 
much difficulty will be encountered in 
crystallizing the wax from a product 
that is cbtained from a mixture of as- 
phaltic and paraffin base crude oils. In 
fact it is essential that the asphaltic 
substances are removed as early as pos- 
sible in the refining process, for when 
they are allowed to remain in the oil 
up to the time that the paraffin is crys- 
tallized, they will come out of it along 
with the paraffin wax and then great 
difficulty will be enccuntered in purify- 
ing the wax by sweating and filtering. 
It is reported that these observations 
have been corroborated by many inves- 
tigators. 

It may be well here to describe some 
of the methods that have been used in 
determining the transition point of par- 
affin wax. There are in all four dif- 
ferent methods that can be used for 
this purpose. Thus there are the meth- 
ods that depend upon the solubility of 
the wax in solvents. Glacial acetic 
acid was used in the experiments de- 
scribed by Carpenter. The solubility 
of the wax was determined at various 
temperatures and decided changes were 
noted in the neighborhood of 50 de- 
grees C or 122 degrees F, the melting 
point of the wax being 140 degrees F. 


Air and Oil 

The thermometric method did not 
give good results, for non-conductivity 
of the wax and the difficulty of stirring 
it in the solid state did not allow 
any determination to be made of the 
change in the rate of cooling or heat- 
ing. 

Ancther method was employed to de- 
termine the degree of absolute expan- 
sion as the temperature increases and 
also the change in density, to see if 
these values did not change markedly 
at any point. The resuits which were 
obtained with various grades and kinds 
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Figure 4.—Showing details of drain pan device which conducts drainings from tank cars 
to sewer line beneath the tracks. 
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STOP PIPE CORROSION 


IN SMALL LINES 











Our Simplex Prepared Joint Cast Iron Pipe is made in 2”, 3”, 4” or 6” 
diameters. Since it has been available thousands and thousands of feet 
of this material has been used in the oil fields. 


Its chief advantage lies in its immunity 
from corrosion as compared with other 
ferrous pipe. Its desirability is further 
increased by the special joint, with only 
two bolts, and with a thick, endless ring 
gasket. It is rapidly and easily laid by 
inexperienced men. 


Wherever permanent construction is 
desired, it is little short of an economic 
crime to spend money for a pipe line of 
perishable material when a practically 





Illustration of section through assembled * s 
ielet ah Medias Peataeak tela Denies permanent construction can be obtained 
pipe, showing asbestos endless ring gasket by the use of cast iron. 


in place. This gasket is adapted to use for 
oil, vapor and acid lines. A rubber gasket 
is compounded to suit the particular serv- 


ce it i der—steam, 1 gas, : : 
pt E BB ewe Tia amaaay Do you know why cast iron withstands 
corrosion so much better than any other 

ferrous metal? Our Bulletin No. 44 explains it. 
Simplex Prepared Joint Pipe is furnished with full line of fittings. The 


material is fully described and illustrated in our Catalog No. 48. Your copy 
is waiting to be mailed, upon receipt of your request. 








American Cast Iron Pipe Company 


General Offices and Foundry: Birmingham, Ala. 


Branches at 
Dallas, Kansas City, San Francisco, Los Angeles, Chicago, New York, Minneapolis 


Write Also for Information on Our 
Simplex Cast Iron Pipe for Oil Condensers 
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Hills-McCanna pumping device for proportioning the delivery of chemicals into process 


Hills - McCanna Offer 
New Proportioning 
Pump 


Hills-McCanna Company,. 2025 Els- 
ton Avenue, Chicago, have recently an- 
nounced a pumping device for propor- 
tioning the delivery of chemical’s into 
process. 

' 


These pumps are the single plunger 


of paraffin waxes indicated that there 
was a peak in the expansion some de- 
grees below the melting point. 

There are two other important fac- 
tors which have a decided effect on the 
appearance and the properties of par- 
affin wax. One of these 1s the pres- 
ence of air in the wax and the other 
is the presence of oil. When air is 
present in the wax, the candles that 
are made from it will be “mottled” in 
appearance. This is commonly known 
and the technologist generally advises 
the addition of stearin or other sub- 
stances to hide this defect. The mot- 
tled appearance of the wax is even fur- 
ther increased by the presence of oil 
in the wax, and this has been held to 
be due not so much to the increased 
solubility of the air in the wax as to 
the internal separation of the wax crys- 
tals from one another. What holds 
good for air also applies to other gases 
such as carbon dioxide, oxygen and 
nitrogen. 

A rather thorough study has been 
made of the effects of oil in wax and 
these have been summarized by Car- 
penter as follows: In the first place the 
oil in the wax tends to make the wax 
change in color, that is it becomes yel- 
low. Wax that is free from all oil and 
asphaltic matters will remain perfect- 
ly free from color. 


type with ball valves and packed stuff- 
ing box. 

Plungers are one-inch diameter and 
the stroke on either pump can be regu- 
lated from zero to three and one-half 
inches, to give a wide range of delivery. 
The pumps are driven by a one-half 
horse power, 1725 R. P. M. motor driv- 
ing through a 33-1 speed reducer, and 
are furnished in cast iron throughout.. 

They are available in various sizes, 
type of drives, and metals for handling 
various chemicals. 

More specific information will be pro- 
vided by the company, on reques* 





Crane New Heavy Steel 
Valves 


A new series of valves of forged steel 
has lately been included in the list of 
Crane products, by the Crane Com- 
pany, Crane Building, 836 S. Michigan 
Avenue, Chicago. 

The new line of valves are note- 
worthy for their uniform thickness of 
metal. These qualities are particularly 
desirable to give fire-safe tightness 
under high pressures. 


New Goetz Gasket Guide 


The new Goetz Gasket Guide is now 
ready for distribution and can be ob- 
tained from the Goetz Gasket and 
Packing Company, New Brunswick, 
New Jersey. 

This publication shows some of the 
most successful types of metallic and 
metal-asbestos gaskets manufactured 
by this company, with other packing 
products. The booklet contains other 
valuable information to gasket users. 


eé °° 

Tag “Codex” Catalog 

The Tag “Codex” catalog of indus- 
trial thermometers, issued by the C. J. 
Tagliabue Manufacturing Company, 18 
to 88 33rd Street, Brooklyn, New York, 
might be called an encyclopedia of Tag 
products, for it gives a minute descrip- 
tion of every thermometer made by 
this company. Each item described is 
also well illustrated. 

Considerable space is given to Tag- 
Hespe Glass, a_ special thermometer 
glass used by Tagliabue. 





New line of valves recently announced by the Crane Company 

















Sometime ago one of Ameri- 
cas biggest companies installed 
its first Dubbs Cracking Unit 


For a year it scrutinized the 
gasoline yields, the operating 
costs and compared results with 
those obtained from ordinary e- 
fining methods, and from ordi- 
nary cracking processes 


The other day construction 
was ordered begun on fifteen 
additional Dubbs Units with a 
total cracking capacity of ap- 
proximately fifty thousand bar- 
rels daily 


The name of the company will be given on written request 





Universal Oil Products Company 
Owner of the Dubbs Process 
310 South Michigan Ave 
Chicago, Illinois 





a nt = 








82 THE REFINER AND NAaTuRAL GASOLINE MANUFACTURER 


Ac-Me Company Offers 
New Refinery Items 


The Ac-Me Company, 3235 Swiss 
Avenue, Dallas, Texas, has recently put 
on the market a number of items of 
interest to refiners. Descriptions fol- 
low: 

Gravity Balance 

The Ac-Me gravity balance is de- 
signed along the lines of the original 
Edwards balance, with a number of fea- 
tures in both design and construction 
that make it a practical and reliable 
instrument for field use as well as lab- 
oratory. 

The float is five inches in diameter 
and eight inches long, making the in- 
strument extremely powerful. Needle 
points, bearings, and knife edges are 
eliminated by the use of a new steel 
suspension. This suspension has suffi- 
cient weight, according to the manufac- 
turers, to support 100 pounds weight, 
and is still sensitive to one millimeter 
of mercury, and is said to be accurate 
to one point in the third place using 
ordinary care. 

The balance bar is rigidly locked for 
transportation by the turning of a lever 
on the outside of the balance, and it is 
not necessary to open the balance for 
transportation or to put in operation. 
The same lever is used to dampen the 
oscillations of the balance so that read- 
ings may be quickly taken either at 
rest or on the beat. A weight adjust- 
ment is used to adjust the center of 
gravity to the desired sensitivity. The 
float is so designed and of sufficient 
strength to retian its shape and volume 
under pressure or vacuum. 


By removing wingnuts on the face 
of the instrument, the mechanism is 
easily removed as a unit. 

The outside of the instrument is 
nickel plated to reflect external heat 
waves, and the inside is unpainted 
brass which facilitates the transfer of 
the heat of the instrument to the gas 
and air in the instrument. Thus errors 
due to temperature differences between 
the gas and air are eliminated. 


The instrument is provided with two- 
way level, three leveling screws, and 
four needle valves. High pressure 
hoses are supplied with union connec- 
tions. A manometer reading in milli- 
meters is attached to the balance base 
by means of a bracket. An air dryer 
is supplied so that clean dry air is used 
as a standard. The balance is mounted 
on a heavy tripod, adjustable to uneven 
ground and locking in position. The 
carrying case forms a convenient seat 
for the operator during tests. 


Look Box 


The Ac-Me Lookbox is made with a 
specially designed lense which makes 
the stream visible from a greater angle 
than is possible with a flat glass, ac- 
cording to the manufacturers. The 
lense is held in place with a brass ring 


which screws into place, insuring even 
pressure at all points on the lense. 


Light Weight Loading Dome Cover 

The Ac-Me Loading Dome Cover is 
made of aluminum, light to handle, and 
fits all six- and eight-bolt dome covers. 
It uses a six-inch special Ac-Me lense, 
giving high visibility and minmum 
breakage. 


Leak Proof Vapor Tension Bomb 

The new leak proof vapor tension 
bomb is so designed as to give a stand- 
ardized vapor tension test. The gauge 
is shellacked and screwed tight into the 
bomb. Temperatures are taken from 
a special armored immersion thermom- 
eter, shellacked and screwed tight into 
the bomb. Hand wheel caps are lead 
seated. According to the manufactur- 
er, the whole bomb is lowered into a 
tank car, is ten per cent automatically 
drained out as it leaves the gasoline, 
caps are tightened in vapors of the 
dome, so that there is no chance for 
air to enter. 

Additional information on all these 
items may be secured from the Ac-Me 
Company, 3225 Swiss Avenue, Dallas, 


Texas. 


Conley Tank Car Co. 
Orders 300 Cars 


Pittsburgh, Pa—Conley Tank Car 
Company, with headquarters in this 
city, has arranged for the building of 
300 new tank cars, one-half of which 
are to be 8000 gallons capacity, and the 
other half 10,000 gallons. Delivery of 
the cars will begin early in January, 
according to W. J. Curley, general 
manager of the company. 





On the same day arrangements were 
completed for the building of the cars, 
the Conley company completed a three- 
year lease with a large refinery for 100 
of the new cars. Mr. Curley states that 
his company is enjoying many inqui- 
ries and that indications are good for 
a big increase in business volume next 


year, 


New Rotating Cam Limit 
Switch Offered 


The Electric Controller & Manufactur- 
ing Company of Cleveland, Ohio, an- 
nounces a new rotating cam limit switch 
to be used with magnetic controllers for 
the automatic control of machines having 
such fixed sequence of operation as slow- 
ing down, stopping and reversing. 


This cam type limit switch is totally en- 
closed, is equipped with tapered roller 
bearings and is designed to carry up to 
six sets of contacts. The cams which op- 
erate the opening and closing of the con- 
tacts, are each adjusted independently of 
the others and can be fixed at an infinite 
number of positions, thus giving extreme 
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flexibility to the machine with which it 
is used. 

Further particulars can be obtained up- 
on application. 


“The Hydraulic Press”’ 


The first issue of “The Hydraulic 
Press,” a magazine which is to be pub- 
lished by The Hydraulic Press Manufac- 
turing Company, Mount Gilead, Ohio, 
made it appearance recently. 

The publication is to be devoted to hy- 
draulic engineering and is to be issued 
quarterly. 

The company states that it will give 
free subscriptions to the magazine to those 
interested, upon receipt of their names, 
addresses, and business connections. 


Installing Dubbs Units at 
E] Segundo 


Chicago, Ill. — Universa! Products 
Company, owners and licensors of the 
Dubbs Cracking Process used in many 
refineries throughout the United States, 
announce that the Standard Oil Com- 
pany of California is to install eight 
Dubbs units at the El Segundo plant. 
Each of the units will have a daily ca- 
pacity of 3000 barrels. 

Standard of California already has 
Dubbs units in operation at the Rich- 
mond refinery, and seven others under 
construction. 

The White Star Refining Company, 
Wood River, Illinois, is also putting in 
a third unit. This company has two 
units in Operation now. 


Portable Gasoline Plant 
At Nigger Creek 


Mexia, Texas.—The Transcontinental 
Oil Company has placed its portable 
absorption gasoline plant in the Nigger 
Creek field in operation, with an aver- 
age daily yield of about 5000 gallons of 
gasoline. This plant consists of two 
units, and represents an investment of 
approximately $150,000. It is located 
on the A, E. Rosson farm in Lot No. 
28, and is the only plant in the field. 


Corrosion Bulletin 

Corrosion, its causes, and methods 
of prevention are described in a new 
booklet issued by Quigley Furnace 
Specialties Company, 26 Cortlandt 
Street, New York City. 

“Hytempite in the Power Plant,” is 
another bulletin recently printed. It 
illustrates and describes some of the 
many successful applications of this re- 
fractory cement in construction and 
maintenance. 

Copies of either or both bulletins 
may be had upon application. 
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Lagonda Air Driven Cleaner for 3-inch I. D. tubes in cracking still furnace, equipped with 
ly- long surface Quick Repair Head 
ed 
fe ‘a7 ) oe Se ¥\})) 
3, 2 Ps Raglan pene Bae. woew er 
Lagonda No. D-153 Cleaner for 2-inch curved pipe, as used in the residuum lines. 

it 
m Lagonda Cleaners are at work in oil refineries 
: everywhere, cleaning all sorts of tubes and pipes 
: —large or small, straight or curved. They are 
t 7 e . = 
: furnished with air-driven motors and cutting 
. head equipment to suit the purpose. Our expe- 
. rience in the application of tube cleaners to re- 
4 finery work is at your service. 








Extension piece used between Universal Joint and Drill, 
increases the cutting range of Drill in 
large size tubes. 








Makers of La- 
gonda Boiler 
Tube and Con- 
denser Cleaners, 
Tube Cutters, 


SPRINGFIELD. OH/O 
Cap and Header 
Reseating Ma- 


X-1415 _Genso, PHILADELPHIA, FUEL SAVING SPECIALISTS wiasor, —-‘Reseating | 


CINCINNATI, DETROIT, SYRACUSE. BALTIMORE ATLANTA, SAN FRANCISCO, MONTREAL. LONDON. 
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Statement 4 
SUMMARY OF ESTIMATED POTENTIAL GASOLINE PRODUCTION 
(Gallons) 

Plant No. 32 

4 Lease Lease Lease Lease Lease Lease Lease Lease Lease Lease 

Year o. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10 Total 
1922 296,523 913,311 89,261 278,542 183,441 167,576 125,006 174,449 144,717 96,566 2,466,392 
1923 1,205,302 2,508,855 580,921 1,113,832 1,054,702 287,434 126,189 397,941 631,807 193,170 8,100,153 
1924 1,013,962 1,817,790 1,236,371 955,482 977,038 462,256 441,009 521,841 1,036,931 391,276 8,853,956 
1925 838,851 1,106,304 1,125,641 796,876 828,018 494,497 421,254 323,416 999,048 425,034 7,358,939 
1926 684,400 898,900 1,080,000 660,800 696,000 572,000 470,400 244,800 940,000 427,500 6,674,800 
1927 562,800 738,100 980,000 546,000 562,800 548,100 484,500 230,000 893,200 411,600 5,957,100 
1928 457,500 614,100 897,000 445,300 457,500 511,200 442,200 243,360 824,100 380,250 5,272,510 
1929 377,200 514,800 817,600 368,000 369,000 471,000 399,600 278,200 765,000 346,750 4,707,150 
1930 312,400 425,850 752,000 308,850 303,600 433,500 348,300 255,150 713,400 312,000 4,165,050 
1931 262,260 358,000 696,000 257,600 242,730 398,200 315,000 228,800 655,600 285,360 3,699,550 
1932 225,400 308,750 634,800- 220,190 197,960 374,400 282,125 198,900 604,500 257,600 3,304,625 
1933 193,640 264,670 586,850 190,740 164,800 340,000 254,800 174,070 558,600 229,890 2,958,060 
1934 165,850 227,700 550,800 164,300 139,100 325,500 230,625 153,850 525,300 209,100 2,692,125 
1935 146,720 200,880 508,800 143,000 118,720 301,630 210,790 136,800 492,200 186,560 2,446,100 
1936 128,800 179,200 481,800 127,680 100,050 281,250 192,500 120,000 470,400 167,200 2,248,880 
1937 113,280 157,080 456,000 112,320 86,140 266,800 175,560 109,200 438,150 153,900 2,068,430 
1938 99,600 138,060 427,050 99,600 72,000 253,340 159,120 95,230 413,000 140,400 1,897,400 
1939 89,060 124,630 403,200 89,060 61,000 238,875 147,600 86,240 386,400 129,000 1,755,065 
1940 79.360 116,850 378,200 79,360 52,080 225,000 136,400 78,880 364,780 118,340 1,629,250 
Totals .7,252,908 11,613,830 12,682,294 6,957,532 6,666,679 6,952,558 5,362,978 4,051,127 11,854,133 4,861,496 78,255,535 





Accounting System for the Natural 
Gasoline Department 
(Continued from page 46) 
ture, etc. Therefore, the estimate of fu- 
ture gasoline production should be made 
for each property rather than for the 
plant as a whole. The future production 
should be estimated for the life of the 
property unless the contract under which 
casinghead gas is being taken, is termin- 
able without a provision for renewal in 
which case the future production should 
be for the term of the contract. 

The future recoverable casinghead gas 
reserves for each property is the base for 
estimating the future gasoline production. 
The monthly production record of gas 
taken from each property serves as a 
basis for the construction of a casinghead 
gas production decline curve. The aver- 
age casinghead gas monthly or yearly 
production in thousand cubic feet per well 
is plotted on logarithmic cross-section 
paper and extended to the economic mini- 
mum of production in a manner similar 





to the construction of an oil production 
decline curve. Due consideration should 
be given to the operating conditions and 
hazards peculiar to the field from which 
the gas is taken. 

Experience has shown that during the 
operating life of an oil well in most fields, 
the casinghead gas becomes richer in 
gasoline content as the oil and gas pro- 
duction declines. This is due to the more 
rapid vaporization of the hydrocarbons as 
a result of the decreasing rock pressure. 
The gallons of gasoline content per thous- 
and cubic feet of casinghead gas is de- 
termined by actual physical tests, on each 
property, for the purpose of determining 
royalties. These tests are made at least 
quarterly and sometimes at more frequent 
intervals. From these tests, a gallons-per- 
thousand-cubic-feet-of-gas-per-test curve 
is constructed. If sufficient tests are not 
available in order to determine the trend 
of the curve, statistics from an older pro- 
ducing area similar to the area in question 





Statement 5 
SUMMARY OF vite GASOLINE PRODUCTION 
( 





allons 
Plant No. 32 
Potential Estimated 
Gasoline Future Gasoline Production 
Production Efficiency Efficiency Estimated Gallons 
Year Gallons Factor Factor Produced Future Ultimate 
1922 2,466,392 .973 2,399,799 
1923 8,100,153 1.04248 8,444,247 
1924 8,853.956 1.06197 9,402,636 
1925 7,358,939 1.08413 7,978,047 
1926 6,674,800 «.10 7,342,280 
1927 5,957,100 1.10 6,552,810 
1928 5,272,510 1.10 5,799,761 
1929 4,707,150 1.10 5,177,865 
1930 4,165,050 1.10 4,581,555 
1931 3,699,550 1.10 4,069,505 
1932 3,304,625 1.10 3,635,088 
1933 2,958,060 1.10 3,253,866 
1934 2,692,125 1.10 2,961,338 
1935 2,446,100 1.10 2,690,710 
1936 2,248,880 1.10 2,473,768 
1937 2,068,430 1.10 2,275,273 
1938 1,897,400 1.10 2,087,140 
1939 1,755,065 1.10 1,930,572 
1940 1,629,250 1.10 1,792,175 : 
Totals 78,255,535 28,224,729 56,623,706 84,848,435 
Statement 6 
DEPRECIATION SCHEDULE 
Plant No. 32 
1922 1923 1924 1925 
(1) Estimated future gasoline pro- 
duction at the beginning oi the 
period (gallons) ............- 82,448,636 73,235,360 63,219,942 
(2) Adjustments on account of ad- 
ditions (gallons) ............. 84,848,435 
(3) Adjusted estimated future gaso- 
line production at beginning of a 
the period (gallons) ......... 84,848,435 82,448,636 73,235,360 63,219,942 
(4) Production for the period (gals) 2,399,799 9,213,276 10,015,418 8,291,758 


(5) Depreciation base at beginning 
Oe Ws NE bocce can covccnses $ 
(6) Additions to depreciation base 
for the period 


ob eersccocssses 1,587,495.60 


(7) Total depreciation base ...... 1,587,495.60 
Gp * Cee GOED og ccccicvascesscses .018710 
(9) Deprciation sustained ........ 44,900.24 


$1,542,595.36 $1,292,399.32 


142,896.15 


$1,497,144.51 


1,685,491.51 1,497,144.51 1,292,399.32 
-020443 .020443 -020443 
188,347.00 204,745.19 169,508.41 


would be used. The curve is termed the 
G. P. M. curve. 

The estimated future recoverable cas- 
inghead gas as determined from the gas 
production decline curve is then reduced 
to terms of gasoline by multiplying the 
number of thousand cubic feet of gas by 
the gallons of gasoline per thousand cubic 
feet as shown by the G. P. M. curve for 
each year. The result is the estimated fu- 
ture potential gasoline production in gal- 
lons for each casinghead gas producing 
property. The past and estimated future 
potential gasoline production in gallons 
for each property is then summarized by 
years for the purpose of determining the 
potential gasoline production for the 
plant. (Statement 4). 

The potential gasoline production of the 
plant varies from the actual number of 
gallons of gasoline produced by the plant 
according to the plant’s efficiency of op- 
eration. This difference is expressed as 
the plant efficiency factor, and is the ra- 
tio of the actual gasoline production to 
the potential gasoline production. 

The ultimate gasoline production of the 
plant is determined by applymg the plant 
efficiency factors to the potential gaso- 
line production for each year (Statement 


5). 


Computation of Depreciation 

As hereinbefore stated the plant and 
equipment accounts are subdivided be- 
tween tangible equipment and intangible 
cost. Property having a residual value is 
considered tangible equipment, while 
property not having a residual value is 
considered intangible cost. Intangible cost 
of the plant includes the cost of casing- 
head gas contracts, expenditures made in 
construction such as labor, teaming, 
freight, masonry construction, etc., and in 
the case of the acquisition of a plant al- 
ready constructed, the excess of inven- 
tory, or appraisal, value of the plant over 
the cost thereof. 

The residual value of the tangible 
equipment varies with the life of the 
plant. Other things being equal the resid- 
ual value of tangible equipment would be 
of more value, upon dismantling, in a 
plant which had an operating life of ten 
years than in a plant which had arr oper- 
ating life of fifteen years. The total in- 
vestment in the plant less the residual 
value of the tangible equipment is the de- 
preciation base. 

A depreciation schedule (Statement 6) 
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Improved type of strictly portable and accurate Balance. THIS 
MACHINE IS BALANCED INSIDE THE CASE WITHOUT REMOVAL 
OF BALANCE MECHANISM. The Float is of pressed steel construction, 
the entire apparatus is lacquered inside and out to prevent corrosion except 
the Torsion Spring and Truss Wires which are Gold Plated to withstand acid 
reactions. 

Among the many other new and exclusive features which mark the R. S. 
Balance are: 

Removable purging tubes. Both End Rings are interchangeable and easi- 
ly unscrewed. Machine may be leveled in the same manner as a Transit, ad- 
justable leg screws. The ease of making the machine portable by adjusting a 


locking bar on each end. 
Each, $125.00 





Patent Applied For 


THE REFINERY SUPPLY COMPANY 


Largest Scientific Material House in the Southwest 


Tulsa, Oklahoma Dallas, Texas, 
4th and Detroit 917 Santa Fe Building 
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But a symbol of Service, 
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Care in the production of 














fine paints for every pur- 
pose. 
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TRADE MARK 4 


HILL, HUBBELL & COMPANY 


Manufacturers of Paints, Varnishes, Enamels, Biturine Coatings 








SAN FRANCISCO OAKLAND LOS ANGELES SEATTLE NEW YORK 
115 Davis Street 3257 San Pablo Avenue 331 W. Eleventh Street 816 Western Avenue 15 Moore Street 
PORTLAND BALTIMORE TULSA 
51 First Street 600 E. Lombard Street P. O. Box 1483 
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is then prepared showing the following: 

(1) Estimated future gasoline produc- 
tion at the beginning of the period in 
gallons. 

This is the estimated future gaso- 
line production of the plant at the 
beginning of each period. 

(2) Adjustments on account of addi- 
tions during the period in gallons 

The ultimate gasoline production of 
additional casinghead gas produc- 
ing properties acquired during 
the period would be added. If 
a casinghead gas contract is can- 
celed, or a producing property is 
abandoned, the remaining  ulti- 
mate gasoline production from 
the date of contract cancellation 
or property abandonment would 
be deducted. 

(3) Adjusted estimated future gasoline 
production at the beginning of the 
period in gallons. 

This is the algebraic sum of the 
estimated future gasoline produc- 
tion at the. beginning of the peri- 
od and adjustments during the 
period. 

(4) Gasoline production for the period 
in gallons. 

This is the net production of the 
plant for the period. 

(5) Depreciation base at the beginning 
of the period. 

(6) Additions to the 
base during the period. 
This is the net capital additions to 

the plant after deducting there- 
from the amount of the residual 
value of the tangible equipment. 


depreciation 


(7) Total depreciation hase. 
(8) Unit cost. 

The unit cost per gallon of gasoline 
produced is determined by divid- 
ing the total depreciation base by 
the adjusted estimated future 
gasoline production at the begin- 
ning of the period. 

(9) Depreciation sustained. 

The net gasoline production in gal- 
lons for the period multiplied by 
the unit cost per gallon is the de- 
preciation sustained during the 
period. 


Californians Building 
Panhandle Plant 


Los Angeles.—The MacMillan Petro- 
leum Products Company with offices 
here and a 4000 barrel refinery at Long 
Beach, will start work immediately on 
the construction of a 10,000 barrel re- 
finery near Borger, Texas, in the new 
Panhandle oil field. 

R. S. MacMillan, president of the 
company, who returned from the Pan- 
handle recently, announced that the 
new plant would be rushed to comple- 
tion at the earliest possible date. The 
plant will be of the tube still and de- 
phlegmator type and the fractionating 
equipment will be installed by the en- 
gineering firm of Boner and Sheldon 
of Los Angeles. The new refining 
company will be called MacMillan Pe- 
troleum Corporation. 
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Inexpensive Rack Keeps Gaskets 
In Order 


‘ce HAT’LL we do with the 


>” 


gaskets | 


Because of their peculiar 


circular and elliptical shapes, and the great 
number of sizes, types, and kinds of gask- 
ets required in the operation of a large 
refinery or, oil producing property, the 
problem of handling and storing ready 
cut and prepared gaskets assumes some 
importance. The great variety of circu- 
lar gaskets, cut to various diameters, with 
both holes provided at different distances, 
as required for various pieces of equip- 
ment about the plant do not lend them- 
selves readily to storage. 

The elliptical styles of gaskets, varying 
in size, as well as the various other 
shapes, become more difficult in their 
handling or storage problem than the cir- 
cular types,—and either, or any style, 
shape, or kind, of gasket becomes a nui- 
sance when packed in bins, when stacked 
in neat piles on shelves, etc. Few gask- 
ets will pile in stacks with any degree of 
order unless the cord about each bundle, 
as shipped, is permitted to remain fast, 
and this cord is soon lost, thrown away, 
etc.—all of which usually terminates into 
the practice of handling gaskets the best 
way possible under the conditions,—which 
really means, generally, that the gasket 
bin is a pile of assorted gaskets, and se- 
lection of a certain type or style results 
in a “search until you find it.” 


Construction Details 
The home made, cheaply constructed, 
gasket rack pictured herewith, as built by 
the storekeepers at the Richfield Oil Com- 
pany’s Hynes, California, warehouse, 
solves practically every problem in the 
handling of these very important items of 


Gasket Rack 


material. It is estimated that this rack 
was constructed at a cost of $10.00. Cer- 
tainly it takes care of a great amount of 
material in an orderly, visible, and effic- 
ient manner. 

The rack, as shown in the photos, re- 
quires but little space in the storehouse. 
The height is about four and one-half 
feet, length is about six feet, and the pro- 
jecting pipes on which the gaskets are 
strung extend 18 inches outward from the 
center cross member making the width of 
the rack only three feet. The device is 
constructed entirely of “two by fours”, 
three lengths of whici are six feet, and 
the same material forms ‘he upright end 
braces, four and one-half fect in height. 
Add to this the four short pies em- 
ployed as bracing length and the wooden 


portion of the rack is accounted for. 

The extending arms which center in the 
wooden beams are made of three-eighths- 
inch pipe fitting tightly in the holes bored 
through the wood beams. The uppermost 
cross member accommodates nine of these 
iron pipe members, and thus the top brace 
takes care of 18 different sizes or types 
of the smaller gaskets, making these small 
tiems easily accessible when distributed 
from the warehouse, and lending rapidity 
in counting the number of the items for 
inventory purposes. The second cross 
member, which forms the second “shelf”, 
is equipped with five extending arms, 
which accommodates ten sizes and styles 
of gaskets of medium size. The larger 
gaskets employed in such work as boiler 
manhole gasketing and still heads, are 
stored or filed on the extending arms of 
the bottom cross member. There are three 
iron pipe provided, which care for six 
styles or sizes of larger gaskets. 


Space Small 

In this manner the rack, requiring but 
little of the warehouse floor space, pro- 
vides storage facilities for 34 types, or 
sizes of gaskets. The additional advan- 
tage of accessibility is important, for no 
time is lost in searching for any particu- 
lar gasket, since all types are in plain 
view. 

In addition, the entire stock of numer- 
ous types of gasketing items is handled in 
such a manner that stock on hand for in- 
ventory or checking purposes can be ac- 
curately secured in a very few minutes. 

It is obvious that this method is about 
the simplest storage method for gaskets 
possible, for it is difficult to find bin 
room, etc., for 30 to 40 various types of 
such items, and more than difficult to 
keep such stock in order in the bins. The 
rack probably concentrates these materials 
in the smallest possible space in the ware- 
house. 


The Walter F. Lummus Company, 
Boston, Massachusetts, announce the 
addition of G. H. Dillon to their sales 
department. Mr. Dillon will handle the 
sales of the Lummus low temperature 
refining system, with headquarters at 
3oston. 
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HEAVY DUTY EXPANDERS FOR STILL TUBES 
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TOOLS FOR THE OIL INDUSTRIES 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 

Screw Punches for Plate Work 

Flaring Tools for Still Tubes 

Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. Henderer’s Sons 


Wilmington, Del. 





Established 1870 Expanders since 1884 



























The outside 
man operates > 










Feed him 
FRESH -COOL-AIR 


—and he’ll work with greater ease, comfort and safety. 


The M-S-A Standard 


HOSE MASK 


Supplies a continuous stream of fresh air to workers in 


Tank Cars, Oil Tanks, or in any confined gaseous space. 








Send for Bulletin No. 99F for complete information 
on this and other types of Hose Masks 
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Average Depreciation of Refinery and 
Gasoline Equipment 
(Continued from Page 38.) 

11. Pumps at treating plant. 

12. Machinery and equipment at 
continuous treating plant. 

13. Miscellaneous rigging at contin- 
uous treating plant. 

14. Machinery and equipment at 
loading rack. 

15. Machinery and equipment © at 
transfer pump house. 

16. Machinery and 
lubricating oil agitators. 

17. Elevators at 
plant. 

18. Pumps at contact filtering plant. 

19. Motors and accessories at con- 
tact filtering plant, 

20. Refrigerating machine. 

21. Pumps at Shraples 
plant. 

22. Motors at 
plant. 

23. Sharples centrifuges at Sharples 
dewaxing plant. 

24. Agitator-drive equipment at 

Sharples dewaxing plant. 


equipment at 


contact filtering 


dewaxing 


Sharples dewaxing 


25. Pumps and miscellanous equip- 
ment around lubricating oil reducing 
stills. 

26. Pumps and motors in 
pounding and barrel house. 

27. Barrel-washing machinery. 

28. Air heaters in barrel house. 

29. Pumps and pumping units in 
boiler house and in use in water sys- 
tem. : 

30. Machinery and equipment in use 
in air compressor* plant and electric 
power plant. 

31. - Machinery and equipment in use 
throughout fire protection system. 

32. Fire truck and miscellaneous 
fire protection equipment. 

33. Machinery and equipment in use 
in machine, welding, blacksmith and 
carpenter shops. 

34. Machinery and equipment in use 
in and around oil separator and pump 
house and* around the refinery yard 
itself. 

35. Machinery and equipment 
around the refinery absorption plant 

36. Sanitary and. sewer system in 
use around the absorption plant. 

36. Sanitary and sewer system in 
use around the absorption plant. 

37. Ohio locomotive crane. 

38. Fuel oil wagon (overhead). 

10 per cent yearly depreciaticn rate: 

1. After-coolers in use in light oil 
batch treating agitators. 

2. Tools and supplies used in and 
around the continuous light oil treat- 
ing plant. 

7 per cent yearly depreciation rate: 

1. Fire stills proper, towers, oil and 
vapor lines, high and low pressure and 
exhaust steam lines, river water lines, 
recirculating water lines, water lines 
returning to reservoir, air lines, fuel 
and vacuum gas lines, miscellaneous 
pipes and fittings, temperature record- 
ing equipment, equipment for heating 
building, sanitary and sewer system, 


com- 


electrical and telephone systems—all of 
the equipment just mentioned being 
part of that used in and around the 
crude still batteries. 

2. Oil and steam lines used in trans- 
fer pump house. 

3. Oijl lines and high pressure steam 
lines used in tank farm. 

4. Fire stills proper, towers, oil and 

vapor lines, river water lines, recircu- 
lating water lines, water lines return- 
ing to reservoir, fuel and vacuum gas 
lines, air lines, miscellaneous equip- 
ment, equipment for heating buildings 
—all of the equipment just mentioned 
being part of that used in and around 
the re-run distillate batterics. 
5. Oil and vapor lines, high pressure 
and exhaust steam lines, river water 
lines, recirculating water lines, water 
lines returning to reservoir, air lines, 
gas lines (fuel), oil lines (fuel), equip- 
ment for heating building, tools and 
supplies, pyrometers and all record- 
ing equipment, pipe conduits—all of 
the equipment just mentioned being 
part of that used in and around the 
pressure stills, 

6. Ojijl lines, high pressure and ex- 
haust steam lines, river water lines, 
equipment for heating building—all of 
the equipment just mentioned being 
part of that used in and around the 
light oil agitators. The same deprecia- 
tion rate is used for the same equip- 
ment in use in the continuous light 
oil treating plant, with the exception 
that air lines are not used in the lat- 
Ser. 

7. Equipment for heating that part 
of the building housing the 
shipping department. 

8. Oil lines, high pressure and ex- 
haust steam lines, air lines, high prcs- 
sure gas lines, tools and supplies—all 
of the equipment just mentioned being 
part of that in use in and around the 
loading rack. 

9. Oil lines, high pressure and ex- 
haust steam lines and air lines in use 
in the transfer pump house. 

10. Oil lines; high pressure and ex- 
haust steam lines, river water lines, air 
and acid lines, equipment for heating 
buildings, tools and  supplies—this 
equipment being part of that used in 
and around the lubricating oil agita- 
tors. 

11. Foster pipe still, Sweetland fil- 
ters, oil, air and high pressure gas 
lines, high pressure and exhaust steam 
lines, recirculating and river water 
lines, gas lines (fuel), gas lines (vac- 
uum), equipment for heating buildings, 
tools and supplies—the equipment just 
mentioned being part of that used in 
and around the lubricating oil contact 
filtering plant. 

12. Oil lines within plant and oil 
lines to tank farm, high pressure steam 
lines within plant and high pressure 
steam lines to tank farm, low pressure 
stcam lines, river water lines, recircu- 
lating water lines, water lines recircu- 
lating to reservoir, air lines, brine lines, 
ground connections for tanks, equip- 
rent for heating building, tools and 
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supplies—all of the equipment just 
mentioned being part of that used in 
connection with the operation of the 
Sharples dewaxing plant. 

13. Fire stills proper, oil and va- 
por lines, high and low pressure and 
exhaust steam lines, river water lines, 
recirculating water lines, water lines 
returning to reservoir, gas lines (fuel), 
gas lines (vacuum), equipment for 
heating building—all of this equipment 
being part of the lubricating oil re- 
cucing stills. 

14. Oil lines, high and low préssure 
steam lines, air and caustic lines, river 
water lines, recirculating water lines, 
Toledo scales, stencil machine, freight 
elevator, tcols and supplies, equipment 
for heating building—all of this equip- 
ment being part of the compounding 
and barrel house. 

15. Boilers and superheaters, boiler 
house feed unit, oil and air lines, high 
and low pressure steam lines, river wa- 
ter lines, recirculating water lines, gas 
lines (fuel), miscellaneous equipment, 
sanitary and sewer system, tools and 
supplies—this equipment being part of 
that used in the boiler house. 

16. Low pressure steam lines, gas 
lines (fuel), recirculating water lines, 
river water lines, tools and supplies— 
this being part of the equipment of the 
water (reservoir and pump- 
house). 

17. Recirculating water lines, water 
lines returning to reservoir, and river 
water lines (outside pipes and fittings) 
—this equpiment being part of the res- 
ervoir and pumphouse proper. 

18. River water lines; equipment for 
heating building, and telephone system 
—this being part of the equipment used 
in the refinery transfer pumphouse. 

19. Air lines, river water lines, wa- 
ter lines returning to reservoir, high 
pressure and exhaust steam lines, mis- 
cellaneous hardware, equipment for 
heating building—this equipment being 
part of that used in the air compressor 
plant. 

20. Superheater, air lines, river wa- 
ter lines, high and low pressure steam 
lines, equipment for heating building, 
tcols and supplies, telephone system— 
all this being part of the equipment in 
the electric power plant. 

21. Tools and supplies used in elec- 
tric shop. 

22. Apparatus and chemicals, and 
equipment for heating building in lab- 
oratory control department. 

23. Small agitators and filters, mis- 
cellaneous laboratory equipment, oil, 
gas, vacuum, river water and high pres- 
sure steam lines, equipment for heat- 
ing building—this being part of the 
equipment of the laboratory experi- 
mental department. 

24. High pressure and_ exhaust 
steam lincs, river water lines, air lines, 
foamite lines, steam smothering lines, 
equipment fer heating foamite building 
—all this being part of the Foamite 
fire protection system. 

25. .Water and gas lines, too!s and 
supplies, equipment for heating build- 


system 





JAN’ 

























peruams, 3927 A Gulf Publishing Company Publication 




















BF 

f the 

«= ||] ROTO TUBE CLEANERS 
lines, 

lines 

Fu 1), 

Pa 

nce 

= 

oe Roto Air-Driven Heavy Duty Cleaner 

St For 

CRACKING STILLS 

" 11] THEROTOCO. “Newark St, NEWARK, N. J. 
. 











WALSH FIRE BRICK 


FROM COAST TO COAST | 
WALSH FIRE CLAY PRODUCTS CO. | 1 


ST. LOUIS 
OF BLOT AN 07 @ 


360 N. MICH. BL. 


NEW YORK 


220 FIFTH AVE. 





— 











90 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


ing—this being part of the equipment 
of the fire station proper. 

26. Miscellaneous yard supplies. 

27. Steam and oil of the oil 
separator and pump house. 

28. River water 
equipment for heating 
miscellaneous equipment and supplies 
used in the First Aid Station. 


lines 


lines, gas lines, 
building and 


29. Equipment used in heating part 
of office building housing the yield, 
time-keeping and accounting offices, 
and telephone in yield and time-keep- 
ing offices. 

30. Tools and ‘supplies used in tool 
and supply house and salvage yard. 

31. Equipment for heating that part 


of office building in which process 
superintendent’s office and drafting 
room are located. 

32. Air lines, river water lines, 
equipment for heating building and 


tools and supplies used in the machine 
shop. 

33. Acetylene lines, gas lines (fuel), 
air lines, high pressure steam lines, 
and tools and supplies used in welding 
shop. 

34. Gas lines (fuel), air lines, river 
water lines, and tools and supplies used 
in blacksmith shop. 

35. High pressure steam lines, river 
water lines, air lines, gas lines (fuel), 
and tools and supplies used in paint 
shop. 

36. High and low 
lines, river water lines, air lines, gas 
lines (fuel), and tools and supplies 
used in carpenter shop. 

37. High pressure steam lines, river 
water lines, air lines, gas lines (fuel), 
and tools and supplies used in pipe 
shop. 

38. Oil, air, caustic, gas (both vac- 
uum and low pressure) lines, high pres- 
sure and exhaust steam lines, river wa- 
ter lines, recirculating water lines, wa- 
ter lines returning to reservoir, mis- 
cellaneous lines, equipment for heating 
building, tools and supplies—this being 
part of the equipment in use in the 
refinery absorption plant. 

39. Dump cars, high pressure, over- 
head steam lines, river water lines 
(overhead), air lines, gas lines (fuel), 
tools and supplies this equipment be- 
ing part of that in use with the indus- 
trial railroad. 

Five per 
rate: 

1. Receiving house of one 
crude still batteries. 

2. Tanks, condenser boxes, cooling 
boxes, miscellanecus steel work and 
miscellaneous carpentry and hardware 
work as used on the two crude still 
batteries. 

3. Tanks, pipe conduits and miscel- 
laneous carpentry and hardware used 
in the tank farm proper. 

4. Tanks, condenser boxes, miscel- 
laneous steelwork, miscellaneous hard- 
ware and carpentry, sanitary and sewer 
system, electrical and telephone sys- 
tems used on one of the rerun distil- 
late batteries. 

5. Tanks, condenser boxes, cooling 


pressure steam 


cent yearly depreciation 


of the 





boxes, miscellaneous steel work, mis- 
cellaneous hardware and_ carpentry, 
sanitary and sewer system and lighting 
system as in use on the other rerun 
distillate battery. 

6. Tanks, condenser boxes, cooling 
bexes, reservoirs, trenches and sumps, 
paving, miscellaneous steel work, mis- 
cellaneous hardware and_ carpentry, 
sanitary and sewer system, lighting 
power system and telephone system as 
in use on the pressure stills. 

7. Agitators, tanks, acid blow cases, 
air receivers, separators, miscellaneous 
carpentry and hardware, sanitary and 
sewer system, and lighting system as 
in use on the light oil agitators. 

8. Towers, tanks, miscellaneous 
work, miscellaneous carpentry 
and hardware, sanitary and sewer sys- 
tem and electrical system as used in 
the continuous light oil treating plant. 


steel 


9. Sanitary and sewer system, furni- 
ture and fixtures, electrical and. tele- 
phone system as in use in the different 
offices of the office building proper. 

10. Loading rack, tanks, miscellan- 
eous steel work, miscellaneous carpen- 
try and hardware, sanitary and sewer 
system, and electrical and telephone 
Systems as in use in connection with 
the operation of the loading rack 
proper. 

11. Agitators, tanks, air receivers, 
heaters and coolers, acid blow cases, 





pipe conduits, dirt levees, miscellan- 
eous carpentry and hardware, sewer 
system, and electrical system—all this 


being part of the equipment of the 
lubricating oil batch agitators. 

12. Storage bin, hoppers, grating, 
tanks, separators, mixing agitators, 
cooling boxes, pipe conduits, miscel- 
laneous steel work, miscellaneous car- 
pentry, sanitary and sewer system, 
lighting and electrical power systems 
of the lubricating oil contact filtering 
plant. 

13. Electric switches, circuit break- 
ers, tanks, pipe conduits, miscellaneous 
steel work, miscellaneous carpentry, 
sanitary and sewer system, lighting, 
electrical power and telephone systems 
of the Sharples dewaxing plant. 

14. Tanks, condenser boxes, cooling 
boxes, miscellaneous steel work, mis- 
cellaneous carpentry and _ hardware, 
pipe conduits, sanitary and sewer sys- 
tem, lighting and telephone systems of 
the lubricating oil-naptha reducing 
stills. 

15. Tanks, agitators, pipe conduits, 
miscellaneous’ steel work,  miscel- 
laneous carpentry and hardware, sani- 
tary and sewer system, lighting sys- 
tem and power lines of the compound- 
ing and barreling plant. 

16. Stacks, breechings and flue, 
tanks and heating equipment, concrete 
hot wells, blow-off pits and conduits, 
miscellaneous steel work, miscellaneous 
carpentry and hardware, electrical and 
telephone systems—all this being part 
of the equipment in use in the boiler 
house. 


17. Reservoir and hot wells, miscel- 
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laneous carpentry, lighting, power and 
telephone systems—all this represents 
part of the equipment used in connec- 
tion with the water system (reservoir 
and pump house). 


18. Miscellaneous steel work miscel- 
laneous carpentry and hardware, sani- 
tary and sewer system, electric light- 
ing and power systems—all represent- 
ing equipment in use in the refinery 
transfer pump house. 


19. Air compressor plant building 
proper, and the following equipment 
that is a part thereof: Tanks, sanitary 
and sewer system and electrical 
tem. 


sys- 


20. Miscellaneous steel work, mis- 
cellaneous carpentry, electric lighting 
and power systems—equipment in use 
in connection with the operation of the 
electric power plant. 


21. Electric lighting and power and 
the telephone system of the electric 
shop proper. 


22. Sanitary and sewer system and 
lighting and telephone system of the 
laboratory control department. 


23. Electrical system of the labora- 
tory experimental department. 

24. Tanks, concrete mixing vat and 
pipe trenches, miscelleaneous _ steel 
work, miscellaenous carpentry, sanitary 
and sewer system, electric lighting and 
telephone systems—all being part of 
the equipment used with the fire pro- 
tection system. 

25. Refinery fences. 

26. Sewer mains. 

27. Telephone mains. 

28. Separator and pipe conduits, 
and electric lighting and power sys- 
tem of the oil separator and pump 
house. 

29. Sanitary and sewer system, and 
lighting and telephone systems used in 
connection with the First Aid Station. 

30. Miscellaneous carpentry and 
hardware and the electrical system of 
the tool and supply house, 

31. Electrical system of the salvage 
yard. 

32. Furniture and fixtures and _ tele- 
phone system of the General Superin- 
tendent’s office. 

33. Sanitary and sewer system, fur- 
niture and fixtures, lighting and tele- 
phone systems of the Process Superin- 
tendent’s office and drafting room. 

34. Telephone system of the plant 
office and laboratory. 

35. Miscellaneous carpentry and 
electrical system of the machine shop. 

36. Miscellaneous carpentry and 
hardware and electrical systems of the 
welding shop, blacksmith shop, paint 
shop and carpenter shop. 

37. Miscellaneous carpentry and 
hardware of the pipe shop. 

38. Tanks, towers; gas holder, con- 
crete boxes, pits and sumps, miscel- 
laneous steel work, miscellanecus car- 
pentry and electrical and telephone 
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is York refrigeration. This equipment 
may be had in either the ammonia or 
carbon dioxide type and represents 
the very last word in efficient and de- 
pendable mechanical refrigeration. Re- 
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The Correct Refrigeration for Refinery Needs 


YORK MANUFACTURING CO. 
YORK, PA. U.S.A. 
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member, the York is designed, built, 
installed and guaranteed by the world’s 
largest organization of Refrigerating 
Engineers, with branches in 74 Ameri- 
can and Canadian cities. There is one 
near you. 
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Metal-Asbestos Gaskets 


for 


Modern Refinery Practice 


Write tor this 36-page “‘Guide”’ 


Goetze Gasket & Packing Co. 


New Brunswick, N. Y. 


28 Allen Ave., 


Mention Where You Saw the Advertisement 
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systems—all this being part of the 
equipment of the absorption plant. 
39. Narrow gauge railroad tracks. 
Three per cent yearly depreciation 
rate: 
1 All refinery buildings (The 
buildings are all fireproof and of first 
class construction.) 


2. Standard gauge railroad tracks. 


Natural Gasoline Plant Equipment 

In a number of the paragraphs pre- 
ceding, where the specific rates of de- 
equipment as 
refiner were 


preciation for refinery 


now being uscd by one 
given, mention was made of the rate ol 
depreciation of the equipment in use 
at the refinery natural gasoline p'ant 
of this particular refiner. While these 
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figures are believed to be fair enough 
so far as the equipment itself is con- 
cerned, and especially for a refinery 
natural gasoline plant, still it is not 
the writer’s opinion that these figures 
can be taken as. average depreciation 
rates on natural gasoline plants oper- 
ating in production areas 

The deprceiation rate of natural gas- 
oline plants located in production areas 
varies greatly according to the 
mated life of the field in which such 
One might 
for the plant, and 
value (20 per 


esti- 


piants are located. esti- 
mate an 8-year life 

20 per cent salvage 
cent of the original cost of the plant)— 
thus fixing the yearly depreciation rate 
at 10 per ccnt. But, at the best, such 
estimate—and 


a figure is merely an 

























For Any Need 
of the Industry 


Power Piping Co. 


The unusual is_ wel- 
comed by Power Piping 
engineers. Years of ex- 
perience in providing a 
suitable solution to some 
baffling problem has 
made this company an in- 
valuable aid in meeting 
exactingly any require- 
ment. And our service is 
economical as well. What 
is YOUR problem? 


Pittsburgh 
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Welded Steel Receivers 
for large refinery 








hence must be considered as such. It 
is almost impossible for one to give 
accurately an average depreciation rate 
for natural gasoline plants, since so 
many variable factors enter into a de- 
termination of such rates, 

A method of depreciating natural 
gasoline plants that is coming into fa- 
vor mcre and more is to cause the 
yearly or monthly depreciation rate to 
bear 2 direct relation both to the vol- 
ume of busiress done and to the re- 
maining supply of raw material, upon 
the existence of which the continued 
cperation of the plant depends. (See 
The Refiner and Natural Gasoline 
Manufacturer for June, 1926, “Depre- 
ciation and Depletion for Gasoline 
Plants,” by A. B. Morris.) 

This article has been written, pri- 
marily, with the idea of causing exec- 
consideration to their 
of deprcciat- 


utives to give 
own particular methods 
ing various units and types cf equip- 
ment in use in their own business, and to 
cause them to compare such deprecia- 
tion rates and methods of accounting 
as they use both with what the writer 
considers to be average depreciation 
rates and those actually used by one re- 
finery organization. Each organization 
will differ somewhat in smaller details 
—depending upon particular conditions 
maintenance—but 
equip- 


of operation and 
fair depreciation rates on the 
ment mentioned are believed to be as 
has been given in this article. 


Dunn Issues Bulletin on 
Atomized Painting 


Atomized Painting is the title of a 
new bocklet published by the Dunn 
Painting Machine Company, 835 How- 
ard Street, San Francisco. The book- 
let features Dunn Patented Painting 
Machines for spray painting. 

It is claimed by the manufacturers 
that the machine atomizes the paint 
during the process of paintirg. 

Distributors for the machine include: 
The Burrshel Company, Inc., 48 Frent 


Street, New York City; H. Channon 
Company, North Wacker Drive and 
Randolph Street, Chicago, Ill; The 


Chas. A. Strelinger Company, 149-165 
E. Larned Street, Detroit, Michigan; 
Cleveland Tool and Supply Company, 
1427 W. 6th Street, Cleveland, Ohio; 
W. S: Nett Company, Second Avenue 
N. and Third Street, Minneapolis, Min- 
nesota. 

Copies of the bulletin can be ob- 
tained from the company on request. 


Ingersoll-Rand Issues 
Revised Bulletin 


A new and revised edition of the Cam- 
eron single-stage double-suction, volute 
pump bulletin, form No. 7059, is now be- 
ing distributed by Ingersoll-Rand Com- 
pany, 11 Broadway, New York. 

This bulletin describes these 
completely, and shows various 
tions and drawings. 

Copies are obtainable on request. 
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LOCOMOTIVE ENGINE FOR SALE 


SPECIFICATIONS OF ENGINE 14 
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Class 8-30 D 643 Locomotive Engine having three pairs coupled wheels and a two wheeled truck in front. 


Gauge 4 feet 8™% inches. 

Fuel Oil 

Cylinder 18 x 24 inches. 

Drivers, Diameter 48 inches. 

Worline Pressure 180 Ibs. 

Boiler, Diameter 56 inches. 

Type, Wagon Top. 

Firebox 74 x % inches long. 40 inches wide. 


Tubes, 209, diameter 2 inches, length 11 feet. 
Heating service (approximately) Fire box 107 
sq. ft., tubes 1194 sq. ft., total 1301 sq. ft. 
Grate Area, 20.7 sq. ft. 

Ratio to heating service 1 to 62. 

Wheel base, driving 12 feet 6 inches; total 
engine 20 feet; engine and tender, 48 ft. 
Weight (Approximate) drivers 101,000 Ibs., 
total engine, 118,500 lbs., tender, 90,000 Ibs. 
In working order. 


CORRESPONDENCE SOLICITED 


Ratio of Adhesion 4.1. 

Tank capacity, 4500 gallons. 

Height, 14 feet, width 9 feet 6 inches. 
Headlight, round case. Power Brake, West- 
ing house-American outside equalized Air 
Brake on driving and tender wheels. 
94-inch Pump. M. C. B. Coupler front and 
back. 

Sander—AIR. 

Built 1909. 


The PRESCOTT & NORTHWESTERN RAILROAD COMPANY 


Prescott, Arkansas 

















Chicago Boston 








Cincinnati 


METERS 


Accurate, dependable instruments for measuring all kinds 
of oil and liquid oil products. Very durable. Can be kept 
up to their high initial accuracy for long periods of severe 
service. Standard and high pressure models. Special me- 


ters for special work. 





Send for descriptive circular 110-R. 


NATIONAL METER COMPANY 


299 Broadway, New York 
Atlanta 


The EMPIRE 


Positive displacement, oscillating piston design. Quite 
different from all other types of oil meters. Easy to install 
and care for. Economical to maintain. 


MADE IN ALL SIZES FROM %& to 6 INCHES INCLUSIVE 


San Francisco 





Los Angeles 














Mention Where You Saw the Advertisement 
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| EXTRACTS OF REFINING TECHNOLOGY | 





Number of Motor 
number or 
motor fuel, 
drawing a 
to the tem- 
twec 


Fractionation 
Fuels.—The characteristic 
the boiling point curve of a 
gasoline, is obtained by 
straight line at right angles 
perature such that the 
enclosed by this line, the boiling point 
curve and the uprights at either end of 
the curve are equal. The temperature 
which is indicated at the intersection of 
this line and the temperature i 
the characteristic number. In order to 
express the 
of the fractionation by which a 


axis areas 


axis is 


more concisely sharpness 


gasc- 


line prepared a straight line is 
drawn through the boiling point curve, 
the axis and 
cutting the curve in at least two points, 
such that the two areas (above and be- 
low the line respectively) enclosed by 
the line, the curve and the uprights) 
are equal. The inclinaticn of this line 
to the horizontal is the fractionation 
number of the gasoline, and when this 
is used in conjunction with the charac- 
teristic number calculations of the com- 
positicn of mixtures are possible and 
the efficiency of a fractionating process 


was 


inclined to temperature 
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This cooling tower we installed for the Marland Refining Company at their Ponca City plant 





is the largest single atmospheric cooling tower in the United States. 


COOLING TOWERS FOR REFINING PLANTS 


In modern refineries the best practice is to have one large supply 
of cold water serving the various stills, interchangers and coolers. 
Since these various pieces of apparatus empty their water into 
the hot well at different temperatures it is important that the 
cooling water system be designed by experts in this field. 


Our company is composed of en- 
gineers whose long experience 
with cooling water problems en- 
titles them to your confidence. We 
have designed and built cooling 
towers and spray nozzle cooling 
systems for firms like Marland Re- 
fining Company, Humble Oil & Re- 
fining Company, Union Oil Com- 
pany, Roxana Petroleum Company, 
and others equally well known. 


Our new bulletin, just off the 
press, describes and illustrates our 
atmospheric ccoling towers for re- 
firing plants. Write for your copy 
now. 





THE COOLING TOWER COMPANY, INC. 


15 John Street 
Houston, Texas 
The J. A. Rossiter Co., 
410 Union Nat’! Bank Bldg. 


Tulsa, Okla. 
J. F. Pritchard & Co., 
910 Mid-Continent Bldg. 


New York 
Los Angeles, Calif. 
N. O. Fleming Co., 
5815 Maywood Ave., 
Huntingdon Park 


Representatives in other principal cities 
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can be stated. Petroleum Zeitschrift, 
1926, volume 22, pages 850-53. 

ok cs * 


Distilling Hydrocarbons and Produc- 
ing Motor Fuels.—Casinghead gasoline 
and similar hydrocarbon liquids which 
contain very volatile fractions obtained 
from natural gases, by cracking proc- 
esses or by distillation of crude petro- 
like, are 


leum, shale and the divided 

















into three or more fractions by distil- 
lation under pressure in successive rec- 
tifying columns. The first fraction is 
gaseous at the ordinary temperature, 
the fraction is suitable for 
blending with heavy gasoline and the 
third fraction constitutes a_ stabilized 
gascline. The rectification may be car- 
ried out so as to obtain fractions of 
almost pure ethane, propane or butane. 

Casinghead gasoline is introduced by 
a pipe 1 to an intermediate part of the 
column 2 heated at the base and sur- 
mounted by a reflux condenser 5. Gas- 
products away through a 
valve 8 to a pipe 7 and unvaporized 
liquid passes through a valve 10 to a 


second 


cous pass 


second column 12. The valves 8 and 
10 are adjusted so as to maintain a 


pressure cf about ten atmospheres in 
the The second column 12 
is maintained at about fcur atmos- 
pheres and a product boiling between 
zero degrees C and 30 degrees C is 
obtained from the condenser 30 at the 
top cf the column. 

The liquid from the base passes into 
a third column 22 which works at a 
pressure of approximately one and one- 
half atmospheres. Constituents, which 
boil between the temperatures of 30 
degrees C and 100 degrees C, are dis- 
charged by the condenser 32, and the 


column 2. 


residual cil from ihe basz, drawn off 
through the cooler 35, constitutes a 
heavy gasoline. 

In an alternative arrangement the 


first column separates the gaseous and 
light boiling fractions which are passed 
together after compression into a sec- 
ond column which works under a pres- 
sure of 45 atmospheres. British Pat- 
No. 255,428. 

* * * 

Comparison of Adsorption Carbons. 
—Charcoal, which is made by heating 
a mixture of blood with ten per cent or 
20 per cent of potassium carbonate at 
a temperature in excess of 750 degrees 
C, and then treated with hydrochloric 
acid, is more active than the product 
obtained by using calcium phosphate 
in the place of potassium carbonate. 
The presence of nitrogen is not essen- 
tial, as substitution of sugar for blood 
does not impair the activity. 

Carbonization of fir wood sawdust 
impregnated with zinc chloride gives a 
charcoal which closely resembles “car- 
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boraffin.” If ordinary charcoal is heta- 
ed in a vacuum or out of contact with 
oxidizing gases, its activity is increased 
only slightly or not at all. Activation 
by heating in a current of steam yields 
a carbon very similar to “norit” the 
activity being greater the larger the 
quantity of steam employed. In this 
process the charcoal loses hydrcgen. 

Activation by means of carbon diox- 
ide should be carried out. at approxi- 
mately 1000 degrees C, and the char- 
coal should be as finely divided as pos- 
sible. 

“Superncrite” is apparently made by 
activating wood charcoal with furnace 
gases in this manner. In general, there 
is no relation between the purity of the 
inactive charcoal and the activity of 
the product that is obtained from it. 
The activated carbons prepared as de- 
scribed above are very complex in com- 
position, but in general contain less 
hydrogen than ordinary wood charcoal. 
Bases are readily adsorbed and acids 
to a slightly less degree, while neutral 
salts of the alkali metals are not ad- 
sorbed at all. 

The order of the adsorptive powers 
of the various carbons for a given sub- 
stance varies with the substance used, 
but in general substances with re%a- 
tively small molecules, such as iodine, 
are adsorbed to a much greater extent 
than those with larger meclecules, for 
example quinine, this being probably 
due to the fineness of the capillaries. 
Koll. Chem. Beihefte, 1926, volume 22, 
pages 345-420. 

x * Ok 


Determining Calorific Power of Gas- 
oline—In determining the _ calorific 
power of gasoline, especially aviation 
gasoline, the liquid cannot be. weighed 
satisfactorily in the ordinary open 
crucible of the Mahier bomb, even 
when a layer of kieselguhr or the like is 
used. Introduction cf the liquid into 
the bomb in a sealed tube is also inex- 
pedient, since if the point of the bulb is 
broken at the moment the bomb is 
closed, ignition of the liquid by the 
wire seldom cccurs, while rupture of 
the bulb in the closed bomb by the 
pressure of the cxygen often results in 
the formation of a detonating gaseous 
mixture. 

A convenient plan is to weigh the 
gasoline in a small cylindrical gelatine 
capsule such as is used by pharmacists, 
the igniting wire being passed through 
two needle holes in the lid of the cap- 
sule, so that it can be hung from the 
hook of the balance pan. The capsules 
should be stored in a closed vessel to 
keep their moisture content constant, 
and allowance must be made for their 
mean calorific value, this being deter- 
mined beforehand. 

With benzene and toluene for which 
Landolt and Boernstein’s tables give 
the calorific value 10,025 and 10,160 
respectively, the values obtained by the 
above procedure were 10,038 and 10.052 
for the first case and 10,151 and 10,172 
for the second case. Three determina- 
tions with a sample of aviation gaso- 
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line gave the values of 11,034, 11.005 
and 11,021 calories. Giornale Chimica 
Industr. Applicata, 1926, volume 8, 
pages 119 ff. 

* * * 

Increase in Viscosity of Oils Subject- 
ed to Electric Discharge—When min- 
eral oils are subjected to a silent elec- 
tric discharge an increase in viscosity 
With saturated hydrocar- 
bons this is accompanied by evolution 


takes place. 


of hydrogen. The increased viscosity 
is attributed to the formation of new 
compounds by the union of two mole- 
cules which have lost hydrogen atoms. 
The method may be used for the pre- 
paration of hydrogen of exceptional 
purity. Hydrogen can also be obtained 
from inorganic compounds by similar 





© 
wn 


treatment. Wiss. Veroeff. Siemens- 
Konz., 1926, volume 5, pages 160 to 166. 
x * * 


Electrical Precipitation in Oil Dis- 
tillation——An interesting article has ap- 
peared in Przemysl Chemiczny, volume 
10, pages 25 to 28 on the possibility of 
using electrical precipitation methods 
in the distillation of crude oil. It is 
known that when petroleum is distilled 
with a current cf steam it is necessary 
to reckon with a mechanical carrying 
along of particles of liquids with the 
distilled vapors and the distilling me- 
dium. These small drops of liquid are 
carried along with the vapors into the 
condenser and are there mixed with the 
condensate which is cf course contam- 
inated with them. It appears that a 
successful method of removing these 
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It’s a Miser for Saving 
Money — Your Money 


The New No. 9 Sarco steam trap costs 
about one-third as much to manufacture as 
larger traps, because it has only five parts 
compared with as many as forty-three parts 
in some traps. 
on to you. 


And we pass that saving 


This simplicity means fewer parts to get 
out of order—fewer parts to carry in stock. 
Another saving. 


Still another saving is effected because the Sarco 
screws into the pipe-line, eliminating the expense of 
building a platform, pit or supports. 


In addition, it saves the cost of adjusting for your 
particular pressure after installation, or of wrong 
adjustment by 
might mean inefficient operation. The Sarco is self- 
adjusting and works at any pressure between 0 and 


inexperienced workmen, which 


Prove to your satisfaction, without cost, that the 
Sarco will do all any other trap will do and save 
you many dollars. 


STEAM 
TRAP 


Mail the coupon now. 


No. 9 


COUUOEEECOLOCCURSESEASERCROCOOCOSOOSCEOERETORRECCEOEEOCORCORTERUEET. 





SARCO CO., Inc. 


183 Madison Ave. 


New York City 
Boston Cleveland 
Buffalo Philadelphia Firm <......... 
Chicago Detroit By 
Citi 6... 





SARCO CO., INC., 183 Madiscn Ave., New York City. 
Please send Booklet S-257 and full information and 
prices on the new No. 9 Sarco Steam Traps as checked: 
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fine particles of liquid from the vapors 
before they reach the condensers is to 
subject the mixture to electrical dis- 
charge. Tests on this process have 
been carried out in the laboratory and 
an electrical precipitating device was 
built into the dephlegmator. The re- 
sults showed that when electrical pre- 


cipitation was employed, the color of 
the distillate was lighter than other- 
wise. Complete details of the manner 


of using this process are given in the 
criginal article 
* * * 

Examining Transformer Oils After 
Exposure to Light.—Seven transformer 
oils formed a sludge after exposure to 
light in closed flasks for one and one- 
half years and developed a streng odor 
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acids. An increase 
tar and acid values, 
thus being especially marked in two 


of the lower fatty 


occurred in the 
American oils which had not been re- 
fined with sulphuric acid, and 
well-refined Russian oil. 

regenerated oils 
a trace of sludge, with slight deteriora- 
An American non-sludging oil 
decreased in tar value from 2.1 to 0.08 
and in acid value on the blown oil from 
2.1 to 0.07, similar decreases being ob- 
by this oil out of 
contact with iight for a similar period. 
Attention drawn to the danger of 
storage or transport of transformer oils 
in light glass vessels, this being the 
cause of many discrepancies in the an- 
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Great Northern 
Hotel 
CHICAGO 
Jackson Blvd., Dearborn and Quincy Sts. 


Here 
Great Northern” 
have a large, bright, livable 
room at a rate no higher 
than you would pay for an 


4. ordinary room’ elsewhere 
~ 7 — ‘ ; 
——— Yr -~ and with it the famous 
- | ah beeen ~ . 
Great Northern service. 
_/y7, <7 oY OwT 


In the shopping and theatre district, two 
squares from the financial center. 


in “the comfortable 


you may 
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all inquiries for material. 
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Zeit- 


alysis of samples. Petroleum 
schrift, 1926, pages 1024 to 1025. 
i 


Desulphurizing Petroleum. — Tests 
have shown that good results are ob- 
tained by the use of concentrated nitric 
acid for this purpose. The acid has the 
effect of oxidizing the organic sulphur 
compounds to sulhpur dioxide. It also 
precipitates the asphalts and higher 
aromatic substances, the latter being 
present in the sludge in the nitrate 
condition. The excess of sulphur di- 
oxide is neutralized by after-treatment 
with alkali and magnesium and _ the 
nitro compounds are reduced and the 
resins are dissolved. Quim et Ind. vol- 
ume 2, page 92. 

* ok ok 

Higher Boiling Constituents of Syn- 
thol—The higher boiling constituents 
of “synthol” contain small quantities 
of viscous oils which can be acetylated 
and therefore contain hydroxyl groups. 
The least volatile constituents are solid 
and asphaltic. Traces of a solid par- 








affinic substance are also. obtained. 
Abhandl. Kennt. Kohle, volume 7, 
pages 75 to 77. 

Wm. “Bill” Ray, superintendent of 


natural gasoline plants in Texas for the 
Magnolia Petroleum Company with 
headquarters at Olden, has been trans- 
ferred to the Dallas office of the com- 
pany and placed in charge of Mag- 
nolia’s gasoline plants throughout the 
Mid-Continent district. Heretofore the 
natural gasoline plants have been un- 
der the jurisdiction of the production 
departmnet. 








Warehouse Buys and Sells to Supply 
Plant With Equipment 
(Continued from Page 36.) 

salvage department which reclaims any 

or all materials throughout the plant 

which has once been used. This divis- 
ion is so watchful over their work and 
so strict in the determination of the 
quality of such reclaimed or salvaged 
material, that upon its receipt in the 
storehouse it is handled, not as _ sal- 
vaged items, but as new material and 
it is so entered upon the storehouse 
inventory. The reasoning here is that 
if it is not as good as new material, it 
is not worth using at all. The re- 
claimed material is, however, for ob- 
vious reasons, pushed back into service 
as rapidly as possible. ' 

The result of such practices and pol- 
icies as prevail with the Standard’s El 

Segundo refinery storehouse depart- 

ment is that its invetnory is always as 7 

low as is practical for efficient oper- 

ation of the plant. The expense of 
storehousing is reduced to the mini- 
mum, and the service of the storehouse 
to the large and busy plant is always 
at its best. ‘“We’re out of that item” 
is an expression that never em- 
ployed at this warehouse, for the per- 
petual inventory, and the continuous 
replacement practice eliminates the 
chance of delaying the work of any de- 
partment on the plant yard—and “Sure, 
it will be right out” is the answer to 
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Corrosion—An Economical Refinery 
Problem 
(Continued from Page 62.) 

tubes are often used in connection with 
steam stills. Where water velocity is 
low allowing concentration of dissolved 
gases and deposition of suspended mat- 
ter, and condensers are overworked, 
the tubes in hot section will corrode 
through (in isolated holes) from water 
side in a year, and the half-inch steel 
shells leak at top in about the same 
period. Tubes of high nickel content 
are being tried; also a test is being 
made on the effect of electrical ccn- 
tact by making good contact with tube 
sheet at both ends, insulating one end, 
and insulating both ends of tubes. Mud 
deposits from hot sections have shcwn 
5 per cent copper, on analysis. 

Steam condensers at power plant 
where water velocity is higher, show a 
uniform loss of 25 per cent in tube 
thickness in two years with about 3 per 
cent failure in that time; 95 per cent of 
failure was due to split tubes whic is 
a manufacturing defect 

Steam condensers on ships, where 
temperatures are higher due to poorer 
vacuum, show much greater loss by pit- 
ting. The cast iron shell of one of 
these condensers recently examined, 
had been in service 25 years and was 
still very servicable. 


Tank Ships 

There is much opinion regarding the 
life of modern metals compared with 
those produced some 25 years ago. 
Some iron vessels in service 25 years 
are giving less trouble from ccrrosion 
than those constructed in the last few 
years. It is said that the condenser 
tubes of admiralty metal formerly last- 
ed ten years, while their life today in 
the same condensers under the same 
conditions is only abcvt two years. 

Much trouble is experienced from 
tankers from leaky rivets, and as this 
allows oil to leak out it is serious. The 
rivet head is probably anodic to steel 
plate and an endeavor is being made to 
locate a material that will be slight!y 
negative to steel and will be free from 
auto corrosion. 

Corrosicn from light oils in tankers 
is a subject of complaint. This corro- 
sion may be due to the rapid evapora- 
tion of oil allowing mcisture to con- 
dense, to its scale removing action or 
to the sulphur compounds in the oil. 
A test was made recently of metals 
sprayed cn a tanker bulkhead, alumi- 
num, copper, brass and zine were ap- 
plied. On the first trip the copper was 
half gone, the brass was slightly at- 
tacked, but the aluminum showed no 
attack. No water was carried. This 
conforms with tests made on the cor- 
rosiveness of various sulphur ccm- 
pounds in light oils. 

From an accident prevention stand- 
point the experience in applying spray- 
ed metal may be interesting. The tank 
was thoroughly steamed out as usual 
when men are to werk in it. There 
was no odor of gas, but when the 
sand blast operated a few minutes re- 
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Bristol’s Rugged Simplicity 
Just Fits Refinery Work 


Bristol's Instruments are made, 
first of all, to give accurate rec- 
ords of temperature, pressure, 
liquid level, and other factors in 
refining operations. 


But this sharp accuracy has a 
further merit in the Bristol way 
of instrument making. It is at- 
tained by construction that as- 
sures continuously reliable op- 
eration despite the exposure and 
other details of service that 
make refinery service exceeding- 
ly trying on instruments of pre- 
cision. 


Ask any of the many leading re- 
finery engineers who are using 
Bristol's instruments about Bris- 
tol ruggedness. They’ll tell you 
the Bristol demands for mainten- 
ance attention is at the mini- 
mum. 
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moving the scale, the liberated gas 
drove the workmen out. This suggests 
one of the bad features of tank corro- 
sion where the scale may _ contaiz 
much oil, and a possible cause of ex- 
plosions when the old tanks are bein; 
repaired. 


Atmospheric Corrosion 


Oil refinery atmosphere will contain 
comparatively large amounts of COs, 
H:S and SO:; where humidity is high, 
as near the sea, moisture in excess is 
present on all exposed material. Gal- 
vanizing is not very effective in many 
parts of refinery; by continually paint- 
ing scme protection is obtained. Al- 
uminum paint is very promising in this 
connection. 


Conclusion 


Cast iron, wrought iron and steel are 
being used economically and _ satisfac- 
torily for nearly all refinery construc- 
tion. In isolated cases it is desirable 
to reduce the frequency of failures, as 
interruption of continuous operation is 
equivalent to loss of capacity. To this 
end we are striving to apply new ideas 
and material when they seem feasible 
and economical. Often a slight change 
in design or operating method will 
greatly reduce trouble. 

Such metals as nickel, monel, alumi- 
num, chromium and_ chrome-nickel- 
steel would appear to take care of most 
special refinery corrosion, and their use 
will extend as price is reduced. Reduc- 
tion of hydrogen ion concentration can 
be accomplished in some cases. Labo- 
ratory testing of metals gives a fair in- 
dication of the proper metal to try, but 
of course, does not give accurate quan- 
titative data. Electrolytic polarity is a 
test that should always be made on 
metals for underwater application. The 
data from these tests should be check- 
ed by that frem samples applied as 
near as possible to actual working con- 
ditions. 

We speak glibly of sulphur corrosion 
but with the knowledge that there are 
over a dozen compounds of sulphur found 
in crude oil. We know something of the 
chemical action of H.S, SO: Sand 
H.:SO, when in the presence of water, 
oxygen, HCl, and Cl. The chemical 
action on metals, their oxides and sul- 
phides is also known, and all of these 
conditions are to be taken into consid- 
eration when dealing with refinery cor- 
rosion. By correlating the corrosicn 
results on various metals or alloys as 
experienced, with laboratory tests, a 
fair idea may be obtained as to the 
principal corrosive agent present. 

Reporting corrosion in terms ol 
depth-per-year seems desirable, the pit- 
ting data, however, is harder to con- 
sistently define. 

The scrap pile in a large refinery 
may represent a direct loss of over a 
quarter of a million dollars a_ year, 
which, with better knowledge and con- 
centrated effort, may be reduced a 
third, 
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Recent Refinery 
Patents 








Washington, D. C.—The following 
patents of interest to the refining in- 
dustry have been granted by the United 
States Patent Office: 


No. 1,607,939, granted November 23 
to Friedrich Bergius, Heidelberg, Ger- 
many, for a process for hydrogenating 
and cracking hydrocarbons, consisting 
in introducing hydrogen into the va- 
pors produced in a reaction vessel, 
passing the mixed gases and vapors 
through a condenser, washing under 
high pressure the uncondensed gases 
with wash oil, returning the hydrogen- 
containing gases to the reaction vessel, 
removing absorbed hydrocarbon gas 
from the wash oil, heating such gas at 
high temperature to decompose it into 
carbon and hydrogen, and introducing 
the thus produced hydrogen into the 
reaction vessel. 

No. 1,607,942, granted November 23 
to Charles Henry Brown, Brecken- 
ridge, Texas, for an apparatus for the 
abstraction of gasoline, consisting in 
combination of means supplied with a 
quantity of absorber oil which is in ex- 
cess of the quantity required to absorb 
the lower Baume gravity gasoline for 
causing absorption of the lower Baume 
gravity gasoline, means for supplying 
the first mentioned means with gaso- 
line-laden gas, a still for separating 
said gasoline from the absorber oil, a 
heat exchanger connected with the 
first-mentioned means for receiving 
the gas carrying only the higher 
Baume gravity gasoline for cooling 
said gas, a second absorber tank con- 
nected with the heat exchanger, means 
for introducing absorber oil into the 
top of the tank, and means connecting 
the heat exchanger with the body of 
the tank whereby the higher Baume 
gravity gasoline laden gas is charged 
into the bottom of said tank whereby 
the gas flows upward through the down 
stream of the absorber oil, a plurality 
of tubes located in the tank, chambers 
at the top and bottom of the tank and 
connected by the tubes but out of com- 
munication with the body of the tank, 
means connecting the space in the tank 
around the tubes with the lower cham- 
ber whereby the absorber oil charged 
with higher Baume gravity gasoline is 
permitted to enter the tubes whereby 
the heat caused by the absorber oil ab- 
sorbing the higher Baume gravity gas- 
oline is imparted to the tubes and to 
the absorber oil charged with higher 
Baume gravity gasoline passing 
through said tubes, and means for 
maintaining a lower pressure in said 
tubes and chambers than in the tank 
space around said tubes. 

No. 1,607,966, granted November 23 
to George L. Prichard and Herbert 
Henderson, Port Arthur, Tex., assig- 





The Manhattan Refining Co., Cas- 
sody, Kansas, is just another ex- 
ample of the growing number of 
plants which are 100% Foxboro 
equipped. In the photograph above 
only fourteen of the Foxboro In- 
struments installed in this natural 
gasoline plant are shown. 


Refining companies all over the 
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INSTRUMENT CONTROL gaso- 
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age tanks, in fact, for every criti- 
cal process there is a Foxboro In- 
strument for indicating, recording 
and controlling the temperature, 
pressure, humidity or flow. 


All Foxboro Instruments are guar- 
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and are accurate to within less 
than 1 per cent of total scale range. 
They have proved themselves 
ideally adapted to refinery work. 
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The Fulton Duplex | 
Sensitive Vacuum (or 
Back Pressure) Regula- 
tor is designed for use 
on a system discharging 
gases to a line under 
light vacuum, where it is 
desired to maintain at- 
mospheric pressure. 


To Prevent a Vacuum 


This Regulator acts as 
a safeguard when used 
on the vapor lines con- 
nected to storage tanks 
and prevents the pulling 
of a vacuum when ad- 
justed as a vacuum reg- 
ulator. 





The same regulator may be adjusted to act as a Duplex 
Back Pressure Regulator and will control a slight pressure 
above atmosphere with the same accuracy as when used to 
control a light vacuum. | 


Send for catalogue. 
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nor to Gulf Refining Co.., Pittsburgh, 
fer a process of converting higher 
boiling petroleum oils into lower boil- 
ing oils which comprises establishing 
and maintaining a body of such higher 


boiling oil and aluminum chlerid, pass- 


ing heated oil in heat transferring re- 
lationship but without contact there- 
with in said body at a temperature suf- 
ficient to cause boiling thereof, and 
condensing and collecting lcwer boil- 
ing oil formed. 

No. 1.608016, granted November 23 
to James Conway, Drumright, Okla, 
for an oil separator including a vessel 
for water provided with tube plates at 
its top and bottom, a fire-box arranged 
below the bottom tube plate, a 
smoke-box arranged above the top 
plate and provided with a chimney, 
straight heating tubes for the water 
extending between the two tube plates, 
perforated spray pipes for oil arranged 
vertically below the lcwer parts of the 
heating tubes in the water space be- 
tween them, an inlet pipe for oil pro- 
jecting through the side of the vessel, 
and branch pipes connecting the inlet 
pipe with the lower ends of the spray 
pipes. 

No. 1,608,089, granted November 23 
to Gustav Egloff and Harry P. Benner, 
Chicago assignors to Universal Oil 
Products Co., Chicago, for a process of 
refining hydrocarbon cils, which con- 
sists in introducing a bulk supply of 
oil to a still, in adding to said oil while 
in the still comminuted fuller’s earth 
and caustic soda and subjecting the oil 
with said added substances to a distil- 
ling temperature. 

No. 1,608,135, granted November 23 
to Jacque C. Morrell, Chicago, assignor 
to Universal Oil Products Co., Chica- 
go, for a process of recovering resin- 
cus materials from cracked hydrocar- 
bon distillates, consisting in distilling 
the oil in the presence of an absorbing 
agent, subjecting said agent to the ac- 
tion of a solvent to remove the ab- 
sorbed materials, and evapcrating the 
solvent liquid. 

No. 1,608,328, granted November 23 
to Almer McDuffie McAfee, Port Ar- 
thur, Tex., assignor to Gulf Refining 
Co., Pittsburgh, for the improvement 
of petrcleum oils by increasing their 
hydrogen content through a _ process 
which comprises heating a body of as- 
phaltic-petroleum oil with gas rich in 
hydrogen in the presence of aluminum 
chlerid until contained asphalt substan- 
tially disappears. 

No. 1,608,329, granted November 23 
to Almer McD. McAfee, Port Arthur, 
Tex., assignor to Gulf Refining Co., 
Pittsburgh, for a process of improving 
cracked gasoline which ccmprises 
warming a body of such gasoline with 
anhydrous aluminum chlorid under cir- 
cumstances precluding distillation and 
supplying gases relatively rich in’ hy- 
drogen to the reaction mixture. 

No. 1,608,339, granted November 23 
to Harry M. Ridge and William Rich- 
ard Hodgkinson, London, Eng., for a 
process of purifying oils or the like, 
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particularly of removing sulphur there- 
from, which consists in bringing the 
oil into contact with a material com- 
prising copper, an oxide of copper and 
a halide of copper. 

No. 1,608,416, granted November 23 
to Daniel L. Newton, Fullerton, Calif., 
for an apparatus for a continuous pro- 
cess of absorbing condensible hydro- 
carbon vapors contained in casing head 
as by means of a liquid medium and 
ia which said medium is conducted in 
one direction and the gas in the oppo- 
site direction, comprising plurality of 
compartments vertically arranged in 
series, each of said compartments be- 
ing adapted to contain said liquid me- 
dium and having a bottom provided 
with perforations through which the 
gas enters, a cylindrical recirculation 
tube open at the top and _ provided 
with side openings near the bottom 
and vertically disposed over each of 
said perforations, said tubes being ar- 
ranged in approximately parallel rows, 
baffle plates between said rows of 
tubes extending above the level of the 
liquid medium, and means for maintain- 
ing the level of the absorbing medium 
at a height substantially twice the 
height of said tubes. 

No. 1,608,664, granted November 30 
Bernard Ormont, New York, assignor 
to Bernard Ormont Associates, Inc., 
New York, for a method of vaporizing 
hydrocarbon oil which consists in in- 
troducing ,said oil and water into a 
heater at separate points; vaporizing 
the lighter ends of said oil while cre- 
ating a region of nascent steam out of 
contact with said lighter ends; leading 
the unvaporized oil to said region to 
completely vaporize the same; and con- 
veying the combined vapors of all of 
said oil and water out of said heater. 

No. 1,608,741, granted November 30 
to Francis M. Hess, Whiting, Ind., for 
a vapor box for effecting fractional dis- 
tillation, comprising a pair of W-shap- 
ed grcups of heating plates internest- 
ed to form a continuous zigzag con- 
duit for the gravity flow of the crude 
material through the same and sealing 
said conduit against the counter flow 
of the vapor distillate through said 
seal. 

No, 1,608,767, granted November 30, 
to James H. Burlingham, Port Arthur, 
Tex., assignor to the Texas Co., for a 
scraper for stills, comprising a rotata- 
ble shaft, a plurality of pairs cf arms, 
a lever attached to each scraper, a 
chain attached to each lever, a weight 
carried by each chain whereby each 
scraper is adjustably held against the 
wall of the still. 

No. 1,609,000, granted November 30 
to Benjamin B. Schneider, Wi'mette, 
Ill., assignor to Standard Oil Co.,Whit- 
ing Ind., for a methed of converting 
hydrocarbon oils into lower boiling hy- 
drocarbon oils which comprises main- 
taining separate units, in each of which 
cil is passed through a heating coil in 
which it is brought to conversion tem- 
perature, the heated: oil from said heat- 
ing coal is forced into an enlarged 
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Only a Dome Cover! 


A dome cover is just a dome cover, unless ii bears 
our stamp of approval. Then it has a personality 
which means much to you. 


Refiners’ specialties, such as dome covers and outlet caps, are much 
alike to the casual ‘observer. There is nothing spectacular about them. 
That’s the reason it’s so easy to go wrong. 

Trust the product of the established manufacturer. It’s the only way 


to be safe. Our stock specialties—dome covers and outlet caps—come 


to you backed by the reputation of an organization that tolerates no 


compromise. ‘' 


Prompt handling of orders and the quickest possible 
shipments assured. 
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27 
chamber in which it is retained at con- 
version temperature until substantial 
conversion has taken place, and vapors 
from the conversion chamber pass to a 
dephlegmating zone, passing fresh oil 
through a closed conduit in the de- 
phlegmating zone cf one of said units, 
thereby producing a desired coolirg 
and refluxing action therein, discharg- 
ing a desired proportion of oil from 
said conduit into the heating coil of 
another unit, and discharging the re- 


mainder into a reservoir. 


No. 1,609,001, granted November 30 


to Benjamin B. Schneider, Wilmette, 
Ill., assignor to Standard Oil Co., Whit- 
ing Ind., for an apparatus for the ccn- 
version of hydrocarbon oils, comprising 
a plurality of units each comprising a 
heating coil, in which oil is heated to 
chamber maintained at conversion tem- 
perature into which oil from the coil is 
discharged, means for withdrawing un- 
vaporized cil from the chamber, a de- 
phlegmating tower, means for discharg- 
ing vapors from the enlarged chamber 
to the dephlegmating tower, and means 
for forcing reflux from the deflegma- 
ting tower to the heating ccil of each 
unit; a coil in each dephlegmating tow- 
er; means for supplying cold oil to 
each said coil, whereby a cooling and 
refluxing acticn is secured in the de- 
phlegmating towers; and means for 
conducting oil from each said coil to 
the heatig coil of a unit other than that 
in the dephlegmating tower cf which 
the coil is located is a part. 


No. 1,609,007, granted November 30 
to Daniel R. Weller and Leuis Link, 
Baton Rouge, La., assignors to Stan- 
dard Development Co., for a process of 
fractional distillation and condensation 
of crude petroleum which consists in 
heating a body of oil, subjecting the va- 
pers to a succession of fractional con- 
densations, the condensate from each 
of said condensations being returned to 
the still out of contact with the vapcrs 
undergoing condensation, and out of 
contact with other ccndecnsates in the 
preceding condensation step or steps, 
and separately condensing and collect- 
ing the vapors passing unccndensed 
through the said succession of conden- 
sations. 


No. 1,609,023, granted November 30 
to Frank A. Howard, Elizabeth, N. J., 
assignor to Standard Development Co., 
for a method of jointly marufacturing 
carbureted water gas and volatile hy- 
drocarbon motor fuel which consists 
in air blasting a bid cf carbonaceous 
fuel to incandescence, passing the heat- 
cd blast gases as produced over heat 
absorbent material, to heat the same to 
a temperature between 850 degrees I. 
and 1050 degrees F., steam blasting the 
incandescent bed to produce water ¢.15, 
passing the heated water gas ovr thie 
said heated material, injecting into ihe 
current of heated water gas a Zheevy 
hydrocarbon oi! ond thereby chusii g 
the oil in vaporized form to pas§ with 
the water gas over the said heeted ma- 
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terial, controlling the rate of flow of 
the mixed water gas and oil vapcrs, 
with reference to the temperature of 
the said heated material, so as to se- 
cure a production of fixed hydrocarbon 
gas not less than 15 per cent ncr more 
than €0 per cent of the weight of oil 
injected, cooling the mixed gases and 
vapors to cause condensation of the 
vapcrous portion thereof, separating 
the condensed oil including volatile hy- 
drocarbon motor fuel from the fixed 
gases, and controlling the amount cf 
injected oil so that the said fixed gases 
shall have an average b.t.u. value of 
not less than 450 nor more than 650 
per cubic foot. 

No. 1,609,135, granted November 30 
to Walter F. Statham, Bartlesvilie, 
Okla., assignor, by mesne assignments, 
to Doherty Research Company, New 
York, for a scraping mechanism for 
removing sediment from stills, com- 
prising a pivotally supported scraping 
device, means under the influence of 
gravity tending to rotate said device 
about its pivot, said means comprising 
a member adapted to impart a blow 
to said device at a point removed from 
the pivot thereof and thereafter to 
exert pressure on the scraping device 
at said point. 

No. 1,609,349, granted December 7 
to Francis I. DuPont, Wilmington, 
Del., assignor to Delaware Chemical 
Engineering Co., Wilmington, for a 
process of distilling petroleum com- 
prising floating a body of petroleum to 
be distilled on a fluid metal in a vessel, 
withdrawing a part of the fluid metal 
to a point outside the vessel, applying 
heat to the fluid metal while outside 
of the vessel, and returning the heated 
fluid metal to the vessel in an unbroken 
stream. 

No. 1,609,546, granted December 7 to 
Ford W. Harris, Los Angeles, assign- 
or to Petroleum Rectifying Co., of Cal- 
ifornia, Los Angeles, for a process of 
separating water from emulsions which 
comprises adding solid particles to the 
oil and thereafter agglomerating the 
water about these particles by the use 
of an electric current. 

No. 1,609,667, granted December 7 
to Thomas W. Sowell, Dallas, Texas, 
assignor to The Portable Refinery Co., 
Dallas, for a portable refinery unit, con- 
sisting of a crude oil still, a heat ex- 
changer having a crude oil inlet, means 
for circulating heated oil from the still 
through the exchanger and returning 
it to the still, a pipe for conducting 
heated oil from the exchanger dis- 
charging directly into the still, a cool- 
ing tower connected with the still, and 
a vapor discharge pipe from said tow- 
er. 

No. 1,609,822, granted December 7 to 
Carlyle jefferson, New York, assignor 
to The Griscome-Russel Co., New 
York, for an apparatus for petroleum 
refining comprising a containing shell 
having upper and lower portions, heat 
transferring tubes within the upper 
portion the lower ends of the tubes 
opening into the lower portion of the 
shell, means for circulating a cooling 
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G7? 
GASKETS © -***, 

HAT proportion of the leaks, blowouts, shutdowns, 

waste and repairs on your high pressure, high tempera- 
ture lines is due to gasket failure? Let your next gasket be 
a METALLO, made of finest 14-0z. copper shaped into deep 
corrugations, each interlaid with high-grade closely woven 
asbestos cord, each corrugation a tight gasket in itself. 
METALLO Refinery Type Gaskets of double-jacketed corru- 
gated steel and asbestos filled, hold on 900 lbs. and 1112 dee. 
F.. All sizes for oils, chemicals and acids. 
METALLO VALVE DISCS—copper jacket completely en- 
closing a filler of heavy compressed asbestos packing—an elas- 
tic, resilient cushion on which valve seats close snugly. Try 
them for 90 days free. 


Write for copy of new Metallo 
Catalogue—handsomely illustrated. 


Metallo Gasket Company 


New Brunswick, N. J. 





For Protection 


When paint spraying outside 
work use the New Improved 
Pulmosan Dustproof Alumi- 
num Respirator. 


For painting inside of tanks 
and tank cars use the Pulmo- 
san Airline Mask with blower 
attachment. 


Write for Descriptive Literature 


Pulmosan Safety Equipment Corp. 
384 Jay Street Brooklyn, N. Y. 
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OBERFELL IMPROVED 
Gas Testing Apparatus 
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THE RECOGNIZED STANDARD 


For Determining Gasoline 
Content—Specific Gravity— 
Volume of Natural Gas 


Catalogue J sent on request 
Burrell Technical Supply Co. 


1704-1708 Fifth Ave. 
PITTSBURGH, PENNA. 





WILL ANY PREMIUM GASOLINE TAKE THE 


KNOCK 


OUT OF YOUR MOTOR? read 


GASOLINEFACTS 


and — a yourself 















H. G. usnaneen 
member of 
The Petrol 


Amerwan Chemwal 





Buy through your book store or order 
a copy of this special, limited “Roycroft 
Press” edition. 
By mail $2.00 per copy. 
With 5 Days Return Privilege 
if Not Satistied 


= THE NATIONAL TANK 
AUDITING SERVICE, Inc. 
4231 PETROLEUM BLDG. 

BRADFORD, PENNA 





MANUFACTURER 





EQUIPMENT WANTED 


Wanted—Orifice Meter gauge with differen- 
tial and static records on same chart. Capac- 
ity 50 inches and 250 lbs pressure. Must 
be in good condition. 


The Sloan and Zook Company, 
Bradford, Pa. 














Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 
Apparatus 
918 Chestnut St. Philadelphia, Pa. 

















| Ammonia Compressors 





Established 1867 





1152-1162 Clinton St. Milwaukee, Wis. 


Fittings and Pipe Coils 


Render Years of Reliable Service 


Compressors built in 
several types and a 
great variety of sizes. 
Illustration is of a high 
speed type compressor. 





Complete Data 
on Request 





THE VILTER MFG. CO. ==%c# 97712 


Houston, Texas 




















Standard Specification Steam 


Produces Greater Profits than Ordinary 
Steam 


Write for full information 


ANDREWS-BRADSHAW 


COMPANY 
533 Fourth Ave. Pittsburgh, Pa. 











For Fullers’ Earth, Bentonite, Magnesia 
Clays, Pumice Dust, China Clays, Kaolin, 
Brick and Tile Clays, Feldspar, Serpentine, 
Alabaster, Limestones, Gem Stones, Lignite, 
and good prospects for oil. Address 

J. C. MELCHER, 


R. F. D. 4, LaGrange, Texas 
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medium through the upper portion of 
the shell in heat transferring relation 
with the tubes therein to thereby con- 
dense a portion of the vapors travers- 
ing the interior of these tubes, the con- 
densate thus formed draining under the 
influence of gravity into the lower por- 
tion of the shell, heat transferring 
means in said lower portion for re- 
ceiving said condensate, and an inlet 
for admitting hot vapors to said lower 
portion, said heat transferring means 
being adapted to convey said conden- 
sate downwardly in film-like form and 
to bring said hot vapors into heat ex- 
changing relations with said conden- 
sate so as ‘to re-evaporate the more 
volatile portions thereof, the vapors 
thereafter entering the tubes in the 
upper portion of the shell, means for 
withdrawing from tthe lower portion of 
the shell the condensate which is not 
re-evaporated, and means for with- 
drawing from the upper end of the ap- 
paratus the vapors passing the heat 
transferring tubes uncondensed. 


No. 1,610,523, granted December 14 
to Francis M. Hess, Whiting, Ind., for 
a process of distilling hydrocarbons 
under pressure to produce lower boil- 
ing point hydrocarbons, which consists 
in passing the crude material through 
a still, subjecting the same in said still 
to the heat of a fluid heating medium 
and residuum out of contact with both 
of the latter, said heating medium and 
residuum being maintained out of con- 
tact with each other, passing the va- 
pors and residuum from said still into 
a dephlegmator out of contact with 
each other, returning the reflux from 
said dephlegmator to said still, and 
passing the uncondensed vapors from 
said dephlegmator to a condenser. 


No. 1,610,594, granted December 14 
to Milly Rowe, Los Angeles, for an 
oil refining apparatus consisting of a 
still having a fire chamber, means for 
producing combustion within the fire 
chamber, a jacket concentric with the 
fire chamber and forming therewith a 
vapor chamber, a _ partition member 
having its central portion concentric 
with the vapor chamber, a dome for 
the still, and a tube extending within 
the dome and from the upper part of 
the concentric jacket, and having its 
open end communicating with the up- 
per part of the dome. 

No. 1,611,082, granted December 14 
to Adolphe Antoine Francois Marius 
Seigle, Paris, France, for an apparatus 
for cooling hydrocarbon gases and va- 
pors consisting of a vertical receptacle, 
a central chamber extending axially 
through said receptacle, means for ad- 
mitting the supply of the hydrocarbon 
gases and vapors to be treated to the 
space within said receptacle and 
around said central chamber, a jacket 
surrounding said receptacle, means for 
supplying cooling fluid to said central 
chamber and to the space between 
said jacket and said receptacle and an 
outlet at the upper part of said recep- 
tacle for the noncondensed gases and 
vapors. 
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SERVING | 
MANY 
REFINERIES 


When you consider the num- 
ber of large refineries that are 
row operating Marley Spray 
Ponds — it cannot help but 
convince you of their merit. 
During the past several years, 
the majority of the major 
Spray Ponds in the South- 
west have been installed by 
the manufacturers of Marley 
Spray Cooling Equipment. 


MARLEY 


SPRAY NOZZLES 


have given Spray Pond users 
what they have long desired 
—a nozzle that delivers a fine 
uniform spray at low operat- 
ing pressure that seldom 
clogs. The design of the Mar- 
ley is what gives this efficien- 
cy—and to design it correctly, 
required the knowledge that 
only years of experience in 
Spray Pond engineering gave 
to Marley Engineers. 


LESS CLOGGING 


Mar ley Pond Installations 
and Equipment are now in 
general use and rendering 
complete satisfaction every- 
where. The Nozzle itself is 
today one of the fastest sell- 
ing Nozzles on the market. 


ENGINEERING 
SERVICE 


Expert Marley Spray Pond 
Engineers will be glad to 
counsel and advise with you 
on your Spray Pond Installa- 
tion and your Spray Pond 
Equipment. Years of experi- 
ence enables them to know 
best just what you need. Bet- 
ter write us—no obligation. 


POWER PLANT 
EQUIPMENT CO. 


2106 Grand Avenue 
KANSAS CI"Y, MO. 





Witherspoon Operating 
San Antonio Plant 


San Antcnio, Texas.—C. L. Wither- 
spoon and associates of San Antonio 
have purchased the 700 barrel daily ca- 
pacity skimming and lube plant of the 
Southern Refining Company at Somer- 
set, near San Antonio, and the plant is 
now being cperated as the Wither- 
spoon Refining Company. The new re- 
fining concern is a Tex7s corporation, 


having a capital stock of 1000 shares of 
no par value. The officers cf the com 
pany are: C, L. Witherspoon, presi- 
cent; J. B. Jarmon, vice-preside t: and 
H. O. Rosendahl, secretary-treasurer. 
E. M. Corah is general manager and 


superintendent of the plant. 


Install Jenkins Process in 
Shreveport Plant 


East Chicago, Indiana.—The Graver 
Corporation has recently sent out a bul- 
letin stating that the Corco Oil Refin- 
ing Corporation of Shreveport, Louisi- 
ana, has contracted for two high pres- 
sure Jenkins Cracking Process units to 
be installed at the Shrevepert refinery. 


Graver will install the units. 





J. A. Campbell, of the Campbell Pe- 
troleum engineering firm of Long 
Beach, and inventor of the Campbell 
Oil Froth absorbers and other gasoline 
plant ecquipment has established a 
branch office at Taft, California, where 
the business of the nerthern part of 
California will be handled. Mr. Sid 
W. Mims will represent the Campbell 
company, with headquraters at the Fix 
Hotel, Taft. Another branch office of 
the company is soon to be established 
at Tulsa. 





The Botfield Refractories Company 
of Philadelphia has just finished distribu- 
tion of a desk fold, which has been 
sent to officials of the leading refiner- 
ies of the United States and Canada. 

Each fold has the name of the in- 
dividual, to which it was sent, imprinted 
on the outside cover. While the fold 
is an advertisement, all data of this type 
is inside the fold. 

The product was prepared and dis- 
tributed through the B. M. Brasford 
Company, advertising, 17 East 42nd St., 
New York. 











YOUNG MAN — :f you have the following 
qualifications, high school or engineering school 
graduate; interested in selling and servicing 
equipment sold to refineries; willine to travel; 
age 22 to 35 years; write immediately giving 
age, education, experience, salary expected; no 
consideration unless full particulars given. Th’s 
is an opportunity to get in with an established 
concern doing business in Texas. 


BOX 310 Care of REFINER AND NATURAL 
GASOLINE MANUFACTURER. 
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METALLIC} PAC KING 


Crane 















Modern packing service demands modern me- 


tallic packing. It is cool running without fric- 


tion. Gives reliable service over long, con- 
tinuous periods. “John Crane’”’ has hundreds of 
boosters in the great refineries. 


—_tee_ 





Centrifugal Gasoline Pumps 
Style 110 is asbestos core with a babbitt foil armor, 
presenting a non-frictional face. Many Worthington, 
Goulds, Manistee, Dean and Kinney pumps have been 
so equipped in the oil fields of the Southwest. 


= 


Gas and Air Compressors 
“John Crane’ 104E is a combination of {01 all- 
metallic and at resilient asbestos channel with me- 
tallic insert. Many Bessemer, Cooper, Clark, reaps 1 
Rand compressors have been so equipped. 


Hot Oil and Tar Pumps 
Style 205 is a combination of 501 rings, copper wires 
with a copper or aluminum covered foil exterior and 
the reminder of the set is 201, consisting of asbestos 
interior with a copper or aluminum foil armor. Many 
Worthington, Burnham hot oil and tar pumps are be- 
ing so equipped successfully. 
Service men throughout the oil fields. 





CRANE 
PACKING 
COMPANY 


1819 Cuyler Ave. 
CHICAGO, ILL. 


Kindly scerd your 136 page text book, ‘Metallic 
— with special data on refinery service. No ob- 
igation. 
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For Distribution™ 


to 


Buyers and Users 


of 


Mechanical Packing 


A copy of one of these catalog handbooks should be in the 
hands of every person having supervision over any type of 
mechanical equipment. They are nicely bound, printed in 
colors and illustrate and describe Garlock Packing Service 


for every conceivable packing condition. 


The handbooks contain chapters of Mechanical Packing 
Reference Data a few of which are as follows: 


Application and Care of Mechanical Packings 


Circumference and Areas of Circles 
‘Tables of Decimal Equivalents 


Dimensions of Gaskets for Extra Heavy and 


Medium Flanges 


Dimensions of Gaskets for Standard and 


w Pressure Flanges 


Fahrenheit and Centigrade Conversion Table 
Hints for Application of Metal Packings 


Metric Conversion Table 


Rule for Figuring Indicated Horse Power 


Steam Tables 


Table of Volume of Water at Various Pressures 


THIS PART OF GARLOCK SERVICE IS YOURS FOR THE ASKING 


Send for your copy by making use of the coupon 


YOUR COPY 


GARLOCK 


MECHANICAL PACKING SERVICE 
OOK 


IS READY 





- 











The Garlock Packing Company 
Palmyra, New York 


Please send me your A-1925 Catalog. 


CeCe Bo <p EO 
Title or Position 
Located at ...... Ego d Oat aa IRON SO oP OOD 
Address 
REL TIE pena carr air ses 


Date........ 


Name of Company 





@ hr no Standard Packing of the World [TITITITITITITITITIIT) 





BLILIILILTITTiT 
SSS SS SSS SESSA SSSSSSSUSSESHUSENISUSENSUSESSUGEEGUSUSSUGEHGHEUSEHSUUSESEHGHSGSSUSGHSUIOGIGHUGHGESUSEUEGUSESGSSGAUSESHSUEGSUEHHUEEUCESSGUSECEEISISESSESSSGAUSETESNTEDEISECENTENSINEETETIETINGITTATATIIININIATENTATAS 

















OLINE MANUFACTURER JANUARY, 1927 





Advertisers Index 








NR ial ackc seo y od ck do edn d 6+ vesigele Raed chase cteeehe es 24 
cn car ch ee CO. ccc cendstbesensedenee se 
RENE AE MONE. UR CR ons a nck. n oa ee e's cdeviee ete ve 79 
res ren a CN ak 5s as a oc ce sddd oe od edwmme we 14 
nerican Radiator Company a aVeivela mk wiavala 6 hg mg we 3s ae Mala cate ht eee 
SE ee rere rere are nn ae rn 104 
er Te. SOTO S| Fads cain y id ohiens ou oh.0s sae wetiouahe cae 102 







See a LEER OT et nny. 9 
ne Ace Tee ST oo os wie dcca be ss cks sa bec beneeeons 16 
a SOOGOeG COUN d,s 5 ain cu sinvic onveee nehdeediwecken 6 
I eM oo ia b4 oo cuba nado sledescen Inside front cover 





I le ile ie bn 3y bawen see POuae sh im tebe 98 
Brown Instrument Company Sreree. tt a erry EP ee oer 
rese-Macmete Engute Commatty 2 occ icicles ccs cececctaccececs be 
nee Ee CT ee 104 
Se SI SEM og dn po 3a @aae Fad araie ean vce aie mance dboke . 
NNO “00 NIE INN Soo 6 kb wha tin.c on 40.creelnins 6 xhame bee awe 21 
ee De ee Ee Cee eee eee ee ree 69 
os ees CNN NIN cl Sra oats bse co Oreos lave 30 
Chaplin Fulton Manufacturing Company . .............0.00000ceee 100 
Se I RIS, o's 4. och ud ce a tbeens caeda &PSOR ERE CARS 25 
ee ee NN Sg navn csi s vedew ase eb minebocaet dues 100 
Ee eer ep ees am et ee Baie Fe 94 
ee, IN ae ck cwccngaecape bins ss veetay duc 105 
ney en a sp etal aNiCiae aa «ee ce muh eae eas Oe 13 
UE oes 5 vcs dw scew basin saeeheuseewe 97 
Elliott Company ice al. ne Ge: Uekc6 wd. emp eA eka oad dota ae a 
ee RUN COUR os. s 55.a. 5.0066 cae en bX a0 as iewcnine 67 
CU TN 6 a a sta dns core sae aN Se Raabe cemie ct 99 
Me Ee Pee a | ne eee 106 
General American Tank Car Corporation . ............c00 ceececes 7 
Goetze Gasket & Packing Company 2 okie. ccccicccccdccccicchescee 91 
Cn Ss. val ee ea CRE RE tae <b a8 Cd wad smisd eaetons 99 
CIN Tock oo 3) aia dase 0 hal. c SG gd d'e:0bin edie a, 8 Raa ee 27 
nS OEE, MII 6.5. a 8-0. 5.06460 45 COE Asa weeded dead cela e bane 96 
RE CON ote o5 Dib neo s.0-6in £80 90:56, 45 soe ga nese Ens Kalenembasethaale * 
OE, “TENE IY ons id bk scr ns dontinee eset ed tadptpeeens 77 
a I I aig ohne Wa 0-0 ah 0S Gs Ane mad bo eel ehaiesunelenie 87 
I MD MU 80 6d 08 b-0 6. 6:5,5: 44 0:6 OO CHR ADOT KS Oe TER Aa ke Tere 85 
Hills-McCanna Company ......... Witt tre ee ’ 
ee ee CR Ce gg. . obs canes ee becca @ined accddoes 11 
re ree ee Poo See ee 12 
SN = et I 55d ore 8 go's 0a, dc. So, oarmieeie alae eo 4en a SU eer ae 32 
Lagonda. Manelertasime Commer | <.c.éoic6iic sc. cdicdcccccncbct’aced 83 
Liberty Manufacturing Company .............-.-.e00. 2 - bd 
Te te, MI I os vs ca a-clere-ocle Ree esleiee ate oie he 
ONY “SAMUI 6 5 onc 0 05s oesc nee calsnnscusdee dances deen lo 
Maintenance Engineering Corporation _ 
A. Y. McDonald Manufacturing Company .................. Back cover 
PS GORE nc cap iwnsce beats Saks Sb pels ccuvdeesdadwaawe rv 
er a oS alk Adee G Mack 46. ora aan ede CONS 8 Coins Vaqedinw see 104 
eS Re Se en ee or oe een, oe 7 
Ny I, NIN a5. an db 0's cle CL cb adie b00 u6dedneseh swine 103 
eR OL, 6 bas be 6h 06k. Gacaws Nee FEE ben ke F eds we ewsdsae 63 
OO Be EO ee ee oe Pee ee 98 
meena: Dame Ge Gey COREG 6 ooo odicccs cccdicc cecgsoseetens 75 
ee ce RUIE gic cn dale cee hese nee ee hadecebe 87 
ee ee I, 6 ok 0 026k divicGh-due ded sebseebades bintabes 93 
eee oe eg CE POLLED ET OE TP 104 
National Transit Pump & Machine Company ..................+.5. 26 
ee: SOI CP oi on cate nace Wied Sen puscieceleueewas 97 
Oil Conservation Engineering Company ..............--eeeelecsece 65 
rr SN ns oc lnce ct ebb.poeadeuscteeunsewiwore = 
Pretdperae Stock Products Comipeey oes ccc ccc cccteccadcncavecsctc q 
Plibrico Jointless Firebrick Company .............. Inside back cover 
rs Se Co eds wha deed seedy nbdesses  hikbecaae hans 92 
er ee MGS CMNNOE sau dc dato de cscoandceanevcbense 105 
CI EIN os oe stat cn Sona d eR es ba 600% beds qe ee 73 
a Oe OB eer ee eer ree 93 
Pulmosan Safety Equipment Company ...............00esceeeeeees 103 
Ouigiey. Vurmace Specialties Company «on: ini. cccccccceccccccesece 71 
rt ie I oan vee sclseokcndiat siecseeegh muse 0s stad 85 
Sy REE «6b 6.0.26 man GNCR EE OSCR mek 15.46 be tebe eed as ene enn 89 
MO CONG BNE: aks osc cccccws Svedsipdndgnsceeinda Ceiedkeceane 95 
SR Re Pe ee ere oe er ee en, > CET WEN 104 
mean. Garey. WPA 5 6 os. + nutes ew de as Webs 6 wh AGO nen 101 
Southwestern Engineering Corporation . ..........00cceeeescecceee 15 
ce OPO ETOP CL ee 4 
BD. GC. Bee GerpetOMem occ cc ccccccasccievcsacictectacccdadevecs 18 
Dhamined Mmimearihe COMGORS 2k cs cecvcccccse we ccecsgecenquecs 102 
SE Te. GIDE 6.6 noc bees ask bell ets cp asceswees Savane . 61 
i a CE ois nek bo 00 cd Ween 0906s s bee gap essay Reebe® 8 
Texas Fire Brick Manufacturers’ Assn. . .......c.ccccccccccccese 10 
Catto From Weeks occ ccicciccccccccticeccciccccceccteseccssdtoegesis : 
Universal Oil Products Company . .........cccccccccccceccsccsces 81 
Walser Diseisetering COMMORG 5. occ cc cccckc cnet scccenccescecs 104 
Henry Vogt Machine Company . ......-. ec seeceecceccccceeeeses 19 
Walsh Fire Clay Products Company . ..........eeeeeeeeeweeenes 89 
WMA DEED, Gn 5 oc ek ccc ccticc eins cc csccecsotscveccdos Mm ecewe 53 
Ward Chemical Company . .......cccccccccccscceccceesvectinsccce 7 
RE A go ck awe ogee Hebb nd ce pam obeS oe Uns dee VEEN ORs 
Western Iron & Foundry Co. . ...... cc ccc cece cece e eee ccrececees 101 
Witnaetee Camtiemser Ca. 5 oi6.cc occ 5555 0560s ovens 6s 00 tc so bee siacte 20 
Widdell Engineering Companyy . .....-. sec e cece cence cere eee eeneee 
Williams, Brown & Earle, Inc. . ........ eee e cece eee ee crete eneecene 104 
D. T. Williams Valve Company . ..........cccccccccescscecescece 5 

91 


York Manufacturing Company 








1927 


104 
..101 
a 


“” 102 
er 
ae 


— 
..104 


) 
oot) 
. 5S 


* * 


..101 


. 20 


13104 
. = 


«OI 











You Can Increase Still Capacity 


at Very Low Cost.... 


YORE production per still— 

that’s what you want. 
That’s what you get with the 
controlled heat of the Diffusing 
Furnace. 


Every square foot of still bot- 
tom receives the same amount of heat, so 
perfect is the temperature control. No 
portion is underheated—no capacity is 
lost. 


Any new or old still can have this new- 
day firing method if it’s heated by gas or 
oil. The cost is low. Present brickwork 
usually need not be disturbed. Sometimes 
the installation of the tunnel-like combus- 
tion chambers is all that is necessary. 





How a double-end-fired Diffus- 
ing Furnace was adapted to a 
14’ 6”x40’ 7” still is shown 
above. Our engineering depart- 
ment will be glad to prepare 
blueprints showing how the Dif- 
fusing Furnace can be adapted to your 
stills. 


Investigate the greater capacity of this 
modern furnace, and its other advantages 
—elimination of buckling, greater fuel 
economy, lengthened refractory life. 


Plibrico Jointless Firebrick Co. 


Largest manufacturers of plastic refractories 
1865 Kingsbury Street, Chicago 
Factories: Chicago and Trenton, offices in 90 cities 


JhePLIBRICO Difusing Furnace 


- «for old or new stills, oil or gas fired 























—A Fire. Strong Wind. Flames 
Roaring Against Nearby Tanks 
Full of Gasoline. Tanks Seared 
and Blistered—BUT OTHER- 
WISE UNINJURED. 


The refiner who reported this situation to us 
gave full credit to M©Donald Duplex Tank Vents 
for saving these tanks. 


And M‘Donald Vents always “come through” 
both extreme and ordinary conditions because 
they are mechanically perfect for automatically 
equalizing external and internal pressures on 
storage tank walls. 


| gas S- 


Notice their simplicity of construction. By rais- 
ing the lid, all working parts are before you at a 
glance. A removable screen prevents back fire 
and allows full opening for gauge rod. 


| 


Why pay exorbitant sums for a heavy complex arrangement 
when our simple, inexpensive vent—LISTED AS STANDARD 
BY THE UNDERWRITERS—gives positive protection. Write 
for further information and prices. 


“The Home of the Swing Joint’’ 


A. Y. MCDONALD MFG. CO. 


Dubuque, Iowa 
Omaha Minneapolis Des Moines Kansas City 
There’s a M©Donald Distributor Near You 
































